
750 US3.25 October 1984 



The independent Dragon magazine 



Function keys 
to unlock 
your Dragon 
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the inside 
story 




Machine 
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special 





OR AGOIV 32 




IT' r 




THE FIRST "ZAXXON" STYLE GAME 
FOR THE DRAGON 32 



Pilot your helicopter gunship in a true 

3-dimensional-like playfield. 

Climb, dive and strafe enemy installations 

to score points and extra fuel 

This superb game features 100% machine 

code with fully animated, high-res sprite 

graphics. A# flC 

A great first! and only tft* jf J 

[Disc version £9.95) 



GUAZIMODO 

We introduce QUAZlMODO 
the hunchback j in his effort 5 
to rescue the damsel from her 
fortress prison. 
You will need to jump th* 
parapets, cross the moatt, 
escape the Fire balls and the 
guards to succeed in this task. 
10 screens and A difficulty 
levels will present 9 great 
challenge. 

A jovstick Is required. 




r 



ACTUAL SCREEN PHOTOGRAPHS 



r 



1. Under attack from enemy 
fighters. 

2. Missile attack on fuef 
ins taxations. 

3. Lowfevef attack on 
village. 

4. Yet another waim of 
enemy fighters? 



SUPERBtM 





SUPERBOWL 

This brilliant and original 
simulation of American Pro- 
l-ootball starts with the kick- 
off and the ba II hanging in the* 
air as Floyd, the star running 
bock of the Dallas Cowboys 
jumps to catch It. 
Will big match nerves cause him 
to fumble or will his catch be a 
clean one? If he catches it, how 
far can he run before the mighty 
men of Washington thump him 
to the ground? 

A unique machine code game, 
for which b joy stick is required. 



AT OUR 
MEW LOW PRICE 
OF ONLY 
£6.95 each 

{CASSETTE) 

£9.95 each 
misc* 



FO 



CABLE SOFTWARE IS NOW 1 YEAR OLD AND TO SHOW OUR APPRECIATION TO DRAGON OWNERS 
R THEIR SUPPORT IN DUR FIRST YEAR, WE HAVE REDUCED THE COST OF ALL DRAGON SOFTWARE 



LIVING STONE 

The fi rsi version of 
this complex strategic 
game available on 
any home micro. 
Was £8.75 
NOW ONLY 

£6.95 

GEOGRAPHY 

Learning is fun with 
Cable. 
NOW ONLY 

£6.95 




PRO-FILE 

Data Fi ling and 
Retrieval System. 
WAS £ 15,95 
NOW ONLY 

£14.95 

TROJAN 
LIGHT PEN 

Still the best value 
Light Pen on the 
market, 
ONLY 

£11.50 






Tract? Race 





OUR SPECIAL OFFER ON THESE SIX GAMES 
Older 1 Title far £5 - Any 2 Titles for £9 - Any 3 Titles for £1 2 [Prices include P & P and VAT) 



PHONE IN YOUR ACCESS ORDERS TO 
0682 591493 19a.m. - 6p*mJ 
SEE US AT THE 6909 SHOW 



Please supply me with:— 

ZAK'S SON QUAZlMODO ... SUPERBOWL 

& £6.95 each (Cassette} £>r £9.95 each (Disci 

LIVINGSTONE GEOGRAPHY 

@> £6.95 each (Cassette only) 

DRONL DRAGPUNNEfl TRACE RACE 

CAVE FIGHTER BACCARAT 

DRAGON RACER/WASP INVASION 

SEE SPECIAL PRICES ABOVE 



PRO-FILE @ £14.95 Bach {Cassette) 

TROJAN LIGHT PEN P £11 ,50 each 

ALL PRICES INCLUDE P & P AND VAT 

The rcfefr** to "Zfi.XXON" tnhich urn trpstefnl tndemar* S£CA ZNTfftfifiiStS MCI i, ,« **k 




Send cheque with order to: 

CABLE SOFTWARE 

P.S.L. MARKETING, FREEPOST, 

LUTON, BEDS. LU3 2BR 

(No stamp required) 



Name 



Address 



intended » iv&tt' *"v f t>no*ct>an between Cable Software A. MM Mri 9m WmVpUm tHC 
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How to submit articles 
The quality of the material we can publish in 
Dragon User each month will, lo a very great 
extend, depend on the quality of the dis- 
coveries that you can make with your Dra- 
gon. The Dragon 32 computer was launched 
on lo the market wrlh a powerful version of 
Basic, but with very poor documenlalion. 

Every one of us who uses a Dragon will be 
able to discover new tricks and quirks almost 
every day. To help other Dragon users keep 
up wiih the speed of the development each 
of us must assume that we mace the 
discovery firs! — that means writing it down 
and passing u on lo Others. 

Articles which are submitted to Dragon 
User for publication should nol be more than 
3000 words long. All submissions should be 
typed. Please leave wide margins and a 
double space between each line, programs 
should, whenever possible, be computer 
printed on plain white paper and oe accom- 
panied by a tape of the program. 

We cannot guarantee lo return every 
submitted article or program, so please keep 
a copy, If you want lo have your program 
relumed you must include a slamped, 
addressed envelope. 



SUNSHINE 



Letters 



5 Sounding off 



25 



Including this month information on free 
enrolment to the Culhbert Club run by 
Microdeal and bad news tor readers want- 
ing to make music by linking their Dragons 
to a synthesizer 

News S 

Confirmation of Dragon Data's fate brings 
the news that Eurohard is to continue with 
the manufacture of the 32, 64, Dragon 
Professional and an MSX machine 

Touchmaster profile 10 

Gordon Ross travelled to Port Talbot to 
meet ex-Dragon Data managing director 
Brian Moore, now looking after the in- 
terests of new firm, Touchmaster 



An extract from Keith and Steven Brain's 
Advanced Sound and Graphics for the 
Dragon 32 helps you to program in 
machine code 



Space shot 



26 



Run with ROM 



12 



John Scrtven reviews Bug Zap per from 
Wind rush Microsystems — an aid to in- Opetl file 

stant program running 



Michael Turner uses the Dream Editor/ 
Assembler to convert his Basic program 
listing into machine code 

Functional features 29 

Peter Whittaker's collection of utility prog- 
rams enables the creation of special func- 
tions by use of the Dragon's RTS sub- 
routines called whenever a ROM routine is 
used (Cover photo by Grahame Tucker) 

Incentive offer 32 

Save £1.50 on Incentive's latest game tor 
the Dragon and enter the win -a -disk-drive 
competition 

33 



An educated review 15 

Mike Harrison takes a look at what's 
available in educational software for the 
Dragon 

Cave bird 18 

Steve Gathercote s program of the month 
will set your wings flapping 

Machine code special 23 

A special machine code pullout section 
begins with a short introduction to the 
terminology and a review of two machine 
code aids by Keith and Steven Brain 



A key beep routine, a whggling snake and a 
three-dimensional rotator are amongst this 
month's selection of readers' programs 

Adventure Trail 45 

Help is at hand for adventurers stuck in 
sticky situations. Mike Gerrard reviews 
The Incredible Hulk and the first of the 
Channel 8 Mysterious Adventure series, 
The Golden Baton 

Dragon Answers 47 

Skidding around the page Brian Cadge 
brakes to a halt with a dream answer 

Competition Corner 50 

£200 of Salamander Software is the prize 
to Gordon Lee s grid puzzler 



SOFTWARE IS THE key to success for any home micro. The nature, quality, price and 
availability of software is crucial to prospective purchasers, as companies such as 
Camputers, Jupiter Cantab, Texas Instruments and Mattel have found to their cost. 

Dragon's recent problems stem, at least in part, from a failure to attract the sort of 
software written for the Commodore 64 and the Sinclair Spectrum. Dragon's software 
was certainly available in quantity, but there were few games which captured the 
imagination in quite the same way as Manic Miner did for the Spectrum. 

To be fair, some companies which specialised in Dragon software, notably 
Salamander and Wintersofl, produced some excellent programs But, they did it with little 
help f rom Dragon Data, and they did not produce any blockbusters. Nobody would buy a 
Dragon simply in order to play a particular game, as some people might be tempted to 
purchase a Spectrum or Commodore 64. 

Sinclair, while it has a rather ambivalent attitude towards third party software houses, 
ensured the production of high quality programs through its links with Psion, Melbourne 
House and others. Similarly, Commodore has brought out a vast range of interesting and 
innovative software, though it remains a hardware driven company. 

However, with Eurohard moving Dragon's manufacturing base to Spain, it looks as 
though the supply of Dragon software is starting to dry up. Companies which specialise 
in Dragon software are fast converting their games to run on other machines. While 
some new games may appear over the next couple of months, the outlook after 
Christmas is distinctly bleak. 

H Eurohard, Touchmaster or G EC want Dragon to maintain its share of the UK market, 
they will have to start producing some software soon. More importantly, they will have to 
convince the software houses that it is still worth their while developing new programs. 
As yet, they have not attempted to do so, 



October 1984 Dragon User 3 



THE RING 
OF 

DARKNESS 
PART II 




. 



This is the chance to air your views — send your tips, compliments and complaints to Letters 
Page, Dragon User, 12-13 LJttle Newport Street, London WC2R 3LD. 



Music, 
give me... 

COULD you tell me if there are 
any firms selling an A to D 
converter for the Dragon 32 as I 

am interested in adding a musical 
keyboard to my computer? 

M Webb 
Hastings 
East Sussex 

■ m m music 

I HAVE a small synthesizer that 
can be controlled hy an external 
control voltage. 

Is it possible to connect this 
with the Dragon 32 so that the 
computer will play (he synthesiz- 
er? If so, how would I go about 
connecting the two together, and 
would I have to write software 
specially for this purpose? 

J A Gill 
Brentwood 
Essex 

WE DON'T know of any suitable 
interfaces which would produce 
the 1 volt per octave signal 
required to control mast synth- 
esizers. Even If you could find 
one you would have to write your 
own software. 

Unfortunately, toe Dragon 
seems to have been passed over 
in the field of synihesizer control 
in favour of bigger-selling Amer- 
ican computers (no names men- 
tioned) which now have several 
interfaces available using the 
new MIDI music control pro- 
tocols, or digital to analogue 
systems. 



Routine 
expression 

I THINK the Mowing six-fine 
subroutine may be of interest to 
Dragon Users, since it allows you 
to INPUT a simple expression, 
not just numbers. 

Take the case where you are 
inputting a list of numbers (prices 
for instance) and you come to: 1 7 
nurgles at E37.96 each. You 
either have to get your calculator 
out. or use IMPUT N,V which 
means typing in endless "one 
comma this" and "one comma 
that" for all the single items. 

This subroutine inputs either a 
single value or two vafues with a 
multiplier. The multiplier can be 
* or X as you iike, and the 
numbers can be any valid Basic 



types, for example: 2E3X-6.Q9 
(using X saves a shift). In the 
listing, $ = dollar 
1000 SUBROUTINE. INPUT 

WITH 'X' OPTION 
1010 INPUT "(CAN USE X)"; 

E$ 

1020 Z = INSTR(1, ES, "X") 
1030 IFZ=0 THEM R = VAL (ES): 

RETURN 
1040 ZL=VAL (LEFTS (E$, 

Z-1)) 

1050 ZR = VAL fRIGHTS(E$, LEN 

(ES)-Z)) 
1060 R=ZL*ZR 
1070 RETURN 

Example of use: 
10 PRINT "ENTER COST"; 
20 GOSUB1000 
30 SUM = SUM+R 
40 PRINT R,SUM 
50 GOTO 10 

One word of warning: if VAL 
finds a non-numeric character, it 
gives up and returns the value so 
far without an error message. 

J R Letheren 
Bath 



Cuthbert 



club 



TWO of the main Dragon User 
Groups. Games and Computers 
of Wareham (who seem to have 
disappeared) and Dragon 
Dungeon (who are no longer 
trad'ng) are now unable to pro- 
vide the service previously avail- 
able. 

In the past many people have 
sent cash to user groups only to 
get little or nothing in return. We 
are prepared to offer A FREE OF 
CHARGE enrolment to The Cuth- 
bert Club, which is Microdeal's 
own user group, to anyone 
wishing to join ... all they need 
do is write to us for their free 
badge, quarterly magazine, hint 
sheets and so on. Our address is: 



The Cuthbert Club, Microdeal, 41 
Truro Road, St. Austell, Cornwall 
PL25 5JE. , . „ 

Microdeal 

Not 

cricket 

With regard to the review of Tim 
Love's Cricket in the August edi- 
tion of Dragon User, I'd like to 
point out that John Scriven is 
incorrect in stating that the player 
is restricted to playing matches 
between England and a World XI. 

As the several thousand Dra- 
gon owners who have already 
taken the opportunity to wreak 
revenge on the West Indies will 
know, games can be held be- 
tween clubs of the player's 
choice. In fact, one of the very 
attractive points of the game is 
that the save facility can be used 
to build a library of teams which 
can be matched against each 
other. 

f think John may have been 
contused by the fact that if the 
player does not wish to take the 
time to name the teams and 
players, and give them batting 
and bowling skifl points, the Dra- 
gon can be instructed to pick 
England and World Xls. 

Harry Whstehouse 
Peaksott 



String 
data 



IN THE July issue of Dragon User, 
Pam D'Arcy wrote in complaining 
thai srm lad used CHR$(34) 
(double quotes) in a text file, but 
was unable to reload the file as 
the quotes were interpreted at the 
start of a data field, rather than as 
characters in the field. Brian 
Cadge said that there is no simple 



Software Top 10 

1 (-) Pedro Beau Jolly 

2 (-) Hunchback Ocean 

a (5) Hungry Horace , Melbourne House 

4 (1) Buzzard Bait Microdeal 

5 (2) Cuthbert in Space ... Microdeal 

6 (4) Dungeon Raid M> „ Microdeal 

7 (3) Mr Pig Microdeal 

8 (-) Up Periscope......... „ Beyond 

9 H Ring of Darkness Wintersoft 

10 (-) Cuthbert in the Jungle Microdeaf 

C^art compiled by Websters Software 



way around this, but there are in 
fact two fairly simple methods. 

As Pam mentioned, there is no 
problem if single quotes are used, 
but if double quotes are needed 
then the fife should be read using 
LINE INPUT*- 1, instead of the 
more normal INPUT#-1, just as 
you would when reading such text 
from the keyboard. All the same 
rules apply for LINE INPUT#-1 
as they do for LINE INPUT being 
used as in normal, 

Matthew Hetliweli 
Stoke-on-Trent 
Staffordshire 

On the 
box 

I. LIKE many other Dragon own- 
ers no doubt, waited eagerly for 
the transmission of Dragon soft- 
ware on the ITV computer pro- 
gramme, Database. Unfortunate- 
ly, I failed to record the pro- 
gramme and therefore missed the 
transmission. 

If anybody did record the 
transmission, I'd be grateful if 
they contacted me at 0752 
29768, 

Colin Towns 
Plymouth 



ITT 

connector 

SOME months ago I purchased an 
ITT Colour TV/monitor (model 
RL2310/M) which is an extremely 
fine unit, giving an excellent pic- 
ture. I coufd, of course, have 
purchased a unit without the 
monitor facility at quite a saving 
in price, but I opted for the 
monitor for the better resolution 
that it undoubtedly gives. 

I have tried in vain since the 
purchase to obtain the necessary 
connector to give me sound and 
vision from the computer. I can 
get the latter, but no sound. 
Consequently I have been forced 
to use the TV channel, but whilst 
it is still a good picture I am not 
getting the best use from my 
additional outlay. 

I have telephoned both Dragon 
Data, who referred me to the 
monitor manufacturer, and ITT 
who referred me to the computer 
manufacturer! 

Can you, or any fellow-reader, 
help me in my plight? 

Gerald Woodward 
"Inkberrow 
Worcester 
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FACTS, FOLKS 

During the last few years we have produced or licenced lots of software for the 6809 
microprocessor. Most of the software has been advertised or reviewed at one time or 
another, but never all together — there was too much to say about each product. This 
month we are giving the "blurb 11 a rest and just printing a list of most of the software 
available from Compusense. If you want further details, write to us direct. 



DRAGON/TANDY Software 





Cartridge 


Disk 


Tape 


EDIT + (includes HI-RES) 


34.50 


24.00 


(Va 


HI -RES 


25.30 


n/a 


n/a 


DASM/DEMON 


3045 


19,95 


n/a 


DASM 


1 fl.95 


rVa 


n/a 


DEMON 


1B.95 


n/a 


n/a 


DECODE 


16 95 


12.00 


n/a 


DYNAFAST 


2995 


2995 


n/a 


DYNAMISER 


n/a 


5.99 


5.99 


DYNAXREF 


n/a 


5,99 


5,99 


GRAPHDRAWER 


n/a 


iVfl 


19.95 



DASM Source Programs — Program + Source code for DASM. 



Books and extras 

S609 Assembly Language— Lev&nthal 13,20+ l,30p&p 

Programming ihe 6809 — Zahs , ... 12.50 + 1.30p&p 

"Introducing Dragon m/c — Sinclair 7,95 + 0,50 p&p 

Advanced Sou nd/g raphics — Brain , .« , r 5.95 + 0 . 50 p& p 

•Dragon m/c— Jones/CowsiU ...... 6 95 + 0 50p£p 

'These books contain DA5M/DEM0N examples 

Monitor/Sound load , 4.31 incl p&p 

0 ragon Dust Cover, .. M , „ 2.99 ind p&p 

D ragon printer lead. .. . 1 4. 95 ind p& p 

DRAGON Disk drives.. ...... Enquire for prices 



Vol 1. Dissasembler 

Vol 2. Game of life 

Vol 3. Epson Scren Dump 

Vol 4. Seikosha Screen Dump 

All tour Volumes 



Tape 
5.99 
5.99 
5.99 
5 99 

14.99 



DASM/DEMON, EDIT + are available from larger branches. 



Postage on above software — 50p per order. 

TANDY COLOR versions are available — but enquire first plese! 

FLEX/OS9 Disk Software 

FLEX is available on a number of hardware systems including the DRAGON and TANDY 
COLOR COMPUTER. All the software shown here is fully compatible with these 
systems. More to follow soon! 



Flex Ope raling System, Ed/Asm for DRAGON 86.25 

Flex Advanced Prog rammers guide 1 1 .50 

TSC DEBUG package , „ ., ., . ., 74.75 

TSC XBASC precompiler . .. „ ..... „ ..... „ ... 51 .75 

TSC Utilities . ., . 74.75 

TSC PASCAL „ r . „ ... .230-00 

Super Sleuth Dissasembler&Sxx/5502 + source 97.75 

C ross Assembly Macro Sets 51,75 

6502 Simulator + source 97.95 

6800 Translator + sou rce 97.95 

Strumacs structured prog ramm ing macros 40.25 

DYMACALCFLEX . . .,..172 50 

COBOL Compiler 1 1 5 00 

DYNAMITE 68xxdissasemblerOS9 1 72.50 

Intol C' compiler, linker ..... 431 ,25 

(also available tor IBM PC and UNIX based mini/mainframes) 

Lucidata Pascal . . 1 03.50 

LucidataXref .. 11.50 

Lucid ata Copycat C P/M copy routines 2&. 75 

Sty lo/mai l/Spel I (D RAGON only!) 172.50 

DYNAFORM „ 57.45 

DYNASPELL spelling checker 66.95 

DYNASOFT PASCAL + runtime sou rce 103.44 

DYNASQFT"C^ compiler 66-94 

Wind rus h XM ACE 55.20 

Windrush L, C" Compiler + link loader 189,75 



Rex Operating System , 40 25 

TSC Editor + Assembler 51 .75 

TSC XBASIC interpreter., , ....,105,80 

TSC Sort/merge package .1; ...... . 74 .75 

TSC Text Processor 74 .75 

TSC Relocating Assam bler/link loader 1 72 50 

Super Sleuth Dis&asembler 808x/Z8G + sou rce 97 75 

6605 Sim u later + sou roe , ., . , 97.75 

6502 Translator + source - *» 97 95 

6609 PIC/PI D translator 97.95 

DYNACALC (D RAGO N FLEX — Soon , enquire!) 90 . 00 

TSC 6B0OQ Cross assemble* ■ 287.50 

DYNAMITE 65x* disassembler 1 03 50 

ABASIC Compiler ■■■■ - 6625 

Luddaia Include . ....... 1 1 -SO 

Lucidala Profiler.,.. 11.50 

Sty log raph w/p ., 295 .00 

DYNASTAR word processor 57.45 

DYNASTAR/DY N A FORM . . 1 1 4.89 

DYNASOFT PASCAL .,. 68 94 

KB AS I C Compiler - 21 $.50 

Windrush MACE 43.70 

Windrush PL9 112.70 



& t£t * Some of tKe software above is also available for OS9 — enquire? * & ir 

Sales and demonstrations by appointment, 

DRAGON OS9 is available from us!!! 
Ring for details 

COMPUSENSE LIMITED 

286D GREEN LANES, PALMERS GREEN, LONDON N1 35XA 
Telephone: 01-882 0681/6936. Telex: 8813271 GECOMS G 

Pnce$ are subject to change without notice. 



VISA 




^^^^ 
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THE 




COLOUR SHOW 

FOR DRAGON AND TANDY USERS 

SATURDAY T7TH AND SUNDAY 18TH NOVEMBER 

10 A.M. UNTIL 6 P.M. 
THE ROYAL HORTICULTURAL HALLS 

If you want to miss the queues just clip the 
coupon below. 



If you own a Dragon or Tandy colour 
computer this is your show. 

The first ever show organised in the 
United Kingdom for these machines. 

All the very latest hardware, software, 
interfaces and peripherals will be there, 
Your chance to get up to date, try and buy 
all J 



We'll also be organising events and 
competitions with great prizes. The 
manufacturers will be staffing advice 
centres to help with all your queries. 

Exhibitors will have special offers on 
their products so you can save money too! 

Large gangways and comfortable rest 
areas will make sure you can see 
everything and sit in comfort when you 
want. 

This will be a show for the whole family, 
plenty to see and plenty to do* 



Computer Marketplace (Exhibitions) Ltd. Part 
of the Rush worth Dales Croup, 10 
Street, London WC2H TED, 



HOW TO GET THERE 

The Royal Horticultural Halls are just off 
Victoria Street a few minutes walk from 
Victoria or Parliament Square, 

Buses II , 24, 29, 70, 76 and 88 run up 
Victoria Street. 

Mainline stations; Waterloo, Charing 
Cross and Victoria. 

Underground stations; St. James park 
(District and Circle lines), Victoria (District, = 
Circle and Victoria lines). 

There is an NCP car park in Abingdon 
Street, a few minutes away* 1 



5 
§ 

d 



To: Computer Marketplace (Exhibitions) Ltd, 20 Orange Street, London WC2H /ED™""" ™ — — — — — 

FW rush me ( qt y) adult tickets of £2 each and _ (qty) ticket, for under sixteen year olds at £ 1 each for the 
6809 colour show. I enclose cheque to the value of £ 



Name 
Address 
Postcode 



Telephone 



. 6809 is the registered name of Motorola Ltd. 



Eurohard plans 
October launch 



SPANISH firm Eurohard 
hopes to begin production of 
the Dragon this month ai its 
plant in Caceres, Spain. The 
company, which has bought 
Dragon Data's assets "locK r 
stock and barrel 1 ' according to 
ex-Dragon Data managing 
director Brian Moore, has the 
rights to the Dragon's plant, 
machinery and intellectual 
property (the right to new 
products). 

The company is believed to 
have acquired the assets for 
£1 mi lion A :earn of L>agon 
Data employees are currently 
in Spain helping to set-up pro- 
duction facilities. Eurohard is a 
new company, privately own- 
ed, that has been set up to 
manufacture computers in a 
regional development area in 
Spain — it thus has many 
similar parallels to Dragon 
Data. 

The company will start pro- 
duction of the 32 and 64 and 
is currently "finishing perfec- 
ting 1 ' the design of the Profes- 
sional according to Senor 
Lopez the man in charge at 
Eurohard's plant in Spain. 
Eurohard also has the rights 
to Dragon Data's share in the 
GEC Dragon MSX machine 




Z 



Production of the Dragon ha$ moved to Spain 



which it is also perfecting 
and will be manufacturing next 
year, although it is now- 
thought that GEC has not yet 
signed a licensing arrange- 
ment with Microsoft, 

The final deal that the re- 
ceiver, Robert Ellis of accoun- 
tants Touche Ross, set up is a 
tripartite arrangement that 
sees the production of the 
Dragon move to Spain, the 
marketing in the UK being 
taken on by GEC and the 
support of the Dragon being 
undertaken by Touch master 
— the UK company set up by 
ex-Dragon Data employees 
located at the Dragon plant in 
Port Talbot. 



Eurohard, believed to be the 
first micro manufacturer in 
Spain, had prior to the receiv- 
er being called in, actually 
signed a licence with Dragon 
Data to manufacture the Dra- 
gon in Spain for the Spanish 
home market and Spanish 
speaking countries, including 
Central and South America. It 
now has the sole rights to 
manufacture the Dragon, 
which Touch master will be re- 
sponsible for exporting initially 
to ail territories other than 
Spain and Italy. 

GEC has signed a distribu- 
tion agreement to manufac- 
ture future Eurohard Dragon 



GEC Radio and Television at 
Sefton Park. GEC will also be 
responsible for selling off Dra- 
gon Data's stocks of the Dra- 
gon 32 and 64 in this country, 
though at press time the com* 
pany had still not come to a 
deal with the receiver over the 
price it would have to pay for 
the stocks, and therefore 
couldn't comment on its plans 
to market the Dragon, 

Touchmaster will be operat- 
ing a telephone answering 
service and a Dragon mail 
order business at the Dragon 
Data plant in Port Talbot. The 
telephone number will remain 
the same — 0656 744700, 
though the address to write to 
has now changed. All en- 
quiries should be directed to 
Touchmaster at PO Box 47, 
Port Talbot SA13 1ZQ. The 
company will also be contact- 
ing software authors with a 
view to marketing products on 
behalf of Eurohard, 

The manufacture and 
marketing of the Dragon in 
Spain will be supported by a 
television program to be run 
on Spanish television along 
the lines of the Computer 
program shown on BBC televi- 



products in the UK through si on in this country 



SEPARATE legal proceedings 
in the High Court were insti- 
tuted both for and against 
Microdeal in London recently. 

The American company 
Activision instituted proceed- 
ings against Microdeal on the 
grounds that Microdeal s 
Cuthbert in the Jungle was a 
copy of Acti vision's game Pit- 
fall. The company sought an 
injunction preventing Mic- 
rodeal from selling Cuthbert in 
the Jungle, and the proceed- 
ings were resolved when Mic- 
rodeal gave an undertaking to 
the court that they would not 
make any further copies. Mic- 
rodeal obtained a license to 
market the game from Tom 
Mix Software in the US, but 
when it compared its license 
with Activision it transpired 
that Activision had acquired a 
license first, and so Microdeal 
withdrew its license. 

In other proceedings, Mic- 



Court 
action 



rod eat sought and gained a" 
injunction againt a Dr Moham- 
med, who it was alleged, in 
conjunction with his 14 year 
old brother, ran a tape copying 
operation from four different 
addresses in the Blackburn 
area. The taoo pracy racket 
involved thousands of pounds 
worth of Dragon software 
being sold through classified 
adve'Usements in compuler 
magazines. Games such as 
Softeks Ugh and Microdeal's 
Frogger and Cuthbert series 
were being copied on a large 
scale and offered to Dragon 
owners at a fraction of the 
retaii price. 




score eeoodd 



It 



MANIC MINER, one of the most popular arcade -type games, in 
which you have to negotiate a series of interlinked caverns, 
collecting treasures and avoiding nasties, is on the way for the 
Dragon. The game (Spectrum version pictured above} is to be 
released by Software Projects for both the Dragon 32 and 64 
The conversion contains most of the graphics and screens 
obtainable on other versions although it will be in black and 
white. Manic Miner was responsible for spawning a whole new 
generation of similar styled games on the Spectrum. The game 
should be out by the end of September. 
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Dragon fair 
on the way 



AT LONG last Dragon users 
will have a show of their own. 
The 6809 colour show will be 
held on Saturday and Sunday, 
17 and 18 November at the 
Royal Horticultural Hall, West- 
minster 

The show promises to be a 
major event for Dragon own- 
ers, with a number of famifiar 
names promising to be there 
A Microdeal spokeswoman 
said that the company will 
have "a major position at the 
show " addfng that it was going 
to be ,, the biggest thing for 
6809 users since sliced 
bread." 

Compusense will be dis- 
playing Flex on the Dragon 
and according to Ted Opyr- 
chal the show should be a 
"roaring success". Salaman- 
der promise to be there as do 
Cable soft and Peaksoft who 
will be holding a competition 
on [heir stand — ■ there will be 
a prize to the top scoring 
batsman in Peaksofts cricket 
game for the Dragon 32, 

According to Mike Green- 
field of Computer Market- 
place, organisers of the event, 
Cots wold Computers, Chan- 
nel 8 Software. Duckworths, 
Ikon Computers. Microcare, 



MST Consultants. Trojan Pro^ 
ducts and Tandy have all 
booked places and many 
more companies have prom- 
ised lo be there. 

The show will enable Dra- 
gon users starved of software 
and other products to see 
what is available for their mic- 
ros. Brian Moore of Touch- 




focus 



i V' - ■ •. i, 




Lookout for Dragon UsBrxt the fair 
master said that G EC/ 
Eurohard or Touchmaster 
should be there, Sunshine 
Publications — publishers of 
this magazine, will also have a 
stand. For further details con- 
tact Mike Greenfield, Compu- 
ter Marketplace, 20 Orange 
Street, London WC2H 7EO, 



Imagine that! 



FOLLOWING the news that 
Imagine had called in the offi- 
ciaf receiver, after fafling to 
pay magazine publishers VNU 
£10,000 within a seven day 




limit imposed by the High 
Court In London, Beau Jolly 
announced that il had ac- 
quired Imagines existing 
stock, 

The company, which was 
formed a! the end of last year 
to seek licences to market 
products from a number of 
soflware companies, had in 
fact been distributing software 
for Imagine, It has now gained 
the rights to sell Imagines 
stock and is offering Dragon 
users a Dragon Value pack for 
E14 99. The pack consists of 
four games for the Dragon — 
Arcadia, B C Bill, Cosmic 
Cruiser and Leggit — all of 
which usually retail for £5,50 
each. 

For further details contact 
Beau Jolly at 19A New Broad- 
way, Eafmg. London W5. 



Electronic 
software 




JOHN MENZIES is to be one of the first retailing groups to 
introduce the Electronic Distribution of Software (EDOS) system 
into its shops The system, developed by Program Express 
allows games, educational home or business software to be 
transferred on demand to cassette, cartridge or disk at the time 
and pornt of sate. The machine that aitows this (pictured above) 
give users information on the "top 10 best seiiing software and 
can afso present reviews on certain programs. All the popular 
micros are catered for, including cassettes for the Dragon. 



Aids to 
learning 

A NEW RANGE of education- 
aJ software for the Dragon 32 
and 64 is being launched by 
Abacus Software. Mike Mad- 
den of Abacus said that the 
company is pulling out of 
games software and concen- 
trating on the business and 
educational fields 

Designed by teachers, the 
new range of programs are a 
revision series for GCE C 
level and CSE examinations. 
There are seven titles, cover- 
ing Biology, Chemistry, Com- 
puter Studies, Geography, 
History, Maths and Physics. 
Each tape retails for £12.95 
and consists of four programs. 

There are nine topics on 
each program plus a tenth 
which examines you on the 
previous nine. Graphics are 
also included. 

For further details contact 
Abacus at 21 Union Street, 
Rams bottom, Nr Bury, Lan- 
cashire Still on the subject of 
educational software, news of 
a different sort — a full-scale 
withdrawal from the Dragon — 
comes from Colin Munn of 
Garland Computing Garland, 
who pianned to launch a 
range of software converted 
from its BBC programs (see 
Dragon User May) has de- 
cided to cut its losses and 
drop the Dragon altogether. 



Bargain 
programs 

DELTASOFT is hoping to sell 
a range of software at inex- 
pensive prices for the Dragon 
32. The first program is enti- 
tled Megamaze and retails for 
£2,50. Written in 100 percent 
machine code this arcade- 
type game puts you in search 
of treasure. The screen scrolls 
erther way as you remain in 
the centre of the maze Joe king 
for the hidden cache. 

The program is accompa- 
nied by a utility (on the reverse 
side of the cassette} which is 
aimed at correcting the bug in 
the debounce routine of tr» 
Dragon's keyboard. 

The utility (which is free with 
the game) enables the simul- 
taneous pressing of keys — 
allowing very fast typing on 
the keyboard. Further games 
from Deltasoft will depend on 
the response to the launch of 
these two titles. John Lange of 
Deltasoft said the relatively 
•inexpensive pricing policy is a 
result il of perennial com- 
plaints in the letters pages of 
computer magazines about 
software prices." Details from 
Deltasoft at 40 Windsor Road, 
Doncaster DN2 5BT. 

Boots are also selling inex- 
pesive software — a range of 
titles for the Dragon and other 
micros are being sold at half 
price 
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Touchmaster 
takes off 

Gordon Ross looks at the new set-up at Dragon Data 



AN EMPTY warehouse, a few framed 
pictures of old software covers and the 
Dragon logo at the receptionist's desk is all 
that remains of Dragon Data's presence at 
the Kenfig Industrial Estate in Margam, 
Port Talbot. 

Dragon Data has now ceased to exist, 
or, strictly speaking, the company has 
been handed to the liquidator to pay-off the 
creditors, fn its place is a complicated 
tripartite arrangement designed to support 
Dragon users and continue with the pro- 
duction of the machines (see page 8 this 
issue). Central to this arrangement is the 
role of Touchmaster — a company set-up 
by ex- Dragon Data chiefs Brian Moore and 
Richard Wadman and occupying the old 
Dragon Data premises at Margarn in Port 
Talbot, 

Touchmaster is a new high technology 
company backed by Prutech, the invest- 
ment arm of the Prudential 1 Insurance 
group, and largely comprising ex-Dragon 
Data employees. Its role, as far as the 
Dragon is concerned, is an unusual one, 
coming somewhere between that of Euro- 
hard and GEC. It will neither be manufac- 
turing Dragons, nor marketing them — its 
stocks having been shipped to Spain and 
to G EC's warehouses in Sefton Park. 

Sitting in a targe conference room. Brian 
Moore, now managing director of Touch- 
master UK f outfined the role of his new 
company, and was quick to point out that 
Touchmaster is not solely concerned with 
the Dragon. 

Touchmaster has two purposes, a re- 
sidual role — to continue to support the 
Dragon t and a new role as a development 
company, Touchmaster's support is linked 
to the roles of Eurohard SA — the com- 
pany which will be manufacturing Dragons 
in Spain, and to GEC, who will be market- 
ing Dragons in this country. 

Initially Touchmaster wiU "assist with the 
move to Spain and help set up the produc- 
tion facility there". In this connection, a 
team of four Touchmaster employees are 
going to Spain to lend assistance to their 
Spanish counterparts, Brian envisages 



spending some time there himself, but only 
on a temporary basis. 

Once this initial stage has been com- 
pleted, Touchmaster will "provide on- 
going support to Eurohard and will assist, 
where required, in any new product de- 
sign." It will also be responsible for export- 
ing Dragons to all territories other than 
Spain and Italy. 

In the UK, Touchmaster "will assist the 
GEC marketing effort as required by GEC," 
and wili sell Dragon software and provide 
support such as a telephone answering 
system, mail order business and so on. It 
has not been decided if Touchmaster will 
continue to service Dragons, though peo- 
ple who buy their Dragons from GEC will 
have them serviced by GEC. Brian said he 
hopes to continue to service existing Dra- 
gons, though Touchmaster may experi- 
ence logistics problems such as obtaining 
spare parts and supplies. 

There is lots of feeling for the Dragon at 
Touchmaster — a "labour of fove" was 
how Brian described it — and a new mail 
order address has been set up to deal with 
Dragon orders. 

A labour of love 

Brian did not dwell on the reasons for 
Dragon Data's failure, as he was anxious 
to get on with discussing Touchmaster's 
future. However, he did admit that the 
Dragon 64 "was essentially late to the 
market. If it had arrived at the right time 
then it would have been more acceptable," 

Brian, who was brought in to Dragon 
Data on secondment from GEC as part of 
a rescue package from the then ailing 
company, has learnt a lot from the trou- 
bles, He said the company experienced 
many problems operating in a young, 
relatively unsettled market and that it was 
inevitable that some companies would go 
— unfortunately Dragon was one of them. 
"Smaller companies either go out of the 
market or find a specialist niche" — which 
is where Touchmaster comes in to the 
scheme of things. 

The Dragon side of Touchmaster's acti- 




Gnce a thriving 
factory, Dragon 
Data 's manufacturing 
ptant now ties empty 



wities is secondary to its main purpose. 
Brian is keen to point out Touchmaster's 
main role: The immediate priority is to 
make Touchmaster a successful company 
and to help Prutech bring new products 
into the market in the most effective 
manner possible. " 

Touchmaster hopes to do this by the 
launch of the Touchmaster pad at the 
PCW show in September. The pad — a 
touch-sensitive surface, designed, de- 
veloped and manufactured in Britain, is 
being manufactured for all the popular 
home micros — the Commodore, Sinclair. 
BBC and the Dragon Interfaces are also 
on the way for the Amstrad and MSX. 

Retailing at E149 the pad "provides a 
way of communicating with the micro other 
than through the keys". Brian beJieves that 
the pad will "change people's attitudes to 
software in particular" and lead to the 
spawning of a whole new development in 
software, using overlays rather than the 
whole keyboard. 

The pad comes complete with graphics 
package, interface and power pack for 
each micro Touchmaster will sell software 
ranging in price from £6.99 to £20 and wili 
be responsible for its own marketing. The 
company has the world licensing and 
sub- licensing rights for the manufacture of 
the pad, which was initiated by Information 
Entry Limited of Reading and is being 
production engineered by Touchmaster. 



The 

grafpad 



The company is actively encouraging 
software companies to produce software 
for the pad. Touchmaster has about 90 
games and utilities for the pad which Brian 
says is not a totally mass market product 
— rather, users will want it to complete 
their range of peripherals. As users 
change their micros they will be able to 
take the pad upmarket with them — ali that 
is needed is a new interface. 

Touchmaster is looking at other pro- 
ducts which might not be for micros at aJi 
says Brian, who points to the need to 
diversify into other product areas. Brian, 
and most of the employees at Touchmas- 
ter h are putting all their energies into the 
pad. An extra 20 to 30 employees may be 
needed in the run up to Christmas. At 
present, Touchmaster has 35 employees 
and only a handful of these will be dealing 
with the Dragon side of the business. 

Touchmaster's new maiJing address for 
Dragon products is: Touchmaster, PO Box 
47, Port Talbot SA13 1ZQ. The telephone 
number will remain the same as Dragon 
Data's old one, namely: 0656-744700, A 
second Post Office box number has been 
set up for trade enquiries concerning the 
Touchmaster pad and any new products 
the company may launch: Touchmaster 
Limited, PO Box 3, Port Talbot SA1 3 1 WH. 
The telephone number for this side of the 
business is 0656-744770. ■ 
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FROM DRAGON'S NO.1 HIT 
r AUTHOR - CHRIS ANDREW 



r 



The 1 00% MACHINE CODE HI-RES GRAPHIC 
SPECTACULAR stretching the Dragon to it's limits!! 







developed for the Dragon 32 Computer 




ENTER THE 




BUCK TRUCK CHAMP 

■ 

COMPETITION 

Fulf details and entry form included free with the game 

AVAILABLE FROM LEADING DEALERS 
EVERYWHERE. In case of difficulty please 
order direct using the coupon below. 

Trade and Credit Card Orders: 

Telephone direct: Reading (0734) 591 678 

Registered Office: 54 London St., Reading, Berks. 

{jg^S^ PCW SHOW 19-23 Sept. 
. 

O R DE R F OR M Please rush me a copy of BACK TRACK for the Dragon 3 2 fpv 

Computer by 1st Class Post. I enclose o cheque for £6.50 or debit my credit card ChJ 

ACCESS I : VISA NQ. I ] J J I I I M I f I II ITl S 

Name/Address ^ 




-INCENTIVE SOFTWARE LTD. 54 London Street Reading RG1 4SQ 



ALTHOUGH DISK systems are now avail- 
able- for the Dragon, and most users have 
come to terms with the cassette operating 
system, ifs useful on occasions to be able 
to switch on and have a program up and 
running instantaneously The only way to 
achieve this is to have your program held 
in ROM as an alternative to Basic on 
power-up. Dragons have a suitable inter- 
face in the cartridge slot on the side, but 
only a limited number of manufacturers 
have taken advantage of this fact. 

If you peep inside a Dragon cartridge, 
you will see it contains one or two large 
chips in sockets. These are often a version 
of ROMs called EPROMs, (Erasable Pro- 
grammable Read Only Memories) and 
they contain a machine code program. 
EPROMs are programmed oy transferring 
a program byte by byte rnto the chip at the 
same time as subjecting each location in 
turn to a voltage of about 20v, Once the 
program is inside, it is remembered, even 
when the power is removed, and it can be 
treated as a ROM, (Many early versions of 
computers, such as the BBC and the Oric 
had their operating systems and Basic on 
EPROMs.) 

Erasable 

With a ROM or PROM, you are stuck 
with the code written on it — sometimes 
called firmware, as it's between soft — and 
hard- ware — but the EPROM can be 
erased by shining a strong beam of ultra- 
violet light on to the chip and it can then be 
re-prog rammed - 

What the man-in-the-street thinks of as 
a chip is of course simply the packaging, 
and the real chip hides inside. EPROMs 
have little windows on their upper sur- 
faces, so that light can enter. Program- 
mers usually stick a paper circle over the 
window to label the chip, and also to 
prevent ultra- violet light from entering. 
Although it's unlikely to happen, leaving an 
EPROM in bright sunlight for a long time 
could possibly erase your precious pro- 
gram. 

Like all chips, EPROMs have identifica- 
tion numbers and these denote the mem- 
ory size. For instance, one of the most 
common is the 2764 from Intel which has a 
memory size of 64 K, This is 64 K bits not 
64 K bytes, so in an 8-bit machine like the 
Dragon, you can store a 64 divided by B, 
that is 8K program, The largest EPROM 
available at present is the 27256, which 
can store 32K bytes in one chip; as their 
price is something in excess of £1Q0, they 
are out of reach of most programmers. 

In order to "blow'" or program your own 
EPROM, you need the necessary hard- 
ware including a socket for the chip, and 
you need the driving software to transfer 
your program and verify it- 
Wind rush Micro Systems, manufactur- 
ers of the Mace editor/ assembler, have 
incorporated the hardware and software 
into a very neat package that plugs into the 
cartridge socket on the Dragon. A little 
iarger than the normal cartridge, this is still 
fairly compact, measuring 16 x 10 x 2 cm, 
encased in hard black ABS plastic On the 
upper surface are two LEDs, 14 colour- 
coded dip-switches and a ZIF socket (This 



Run 
with 
ROM 



John Scriven reviews Bug 
Zapper, an aid to instant 
program running 

stands for Zero Insertion Force, and 
clamps the legs with tiny brass plates so 
you don't bend them.) 

When switching on, there is no need to 
connect a separate power lead, as the unit 
is fed from the Dragon. Simply enter 
*EXEC 49152 and the start-up menu 
appears on the screen. The choices avail- 
able are: 

0) Fill buffer area with a hex character 

1 ) Move data within the buffer 

2) Examine/Change the buffer 

3) Formatted dump in hex and ASCIF 

4) Checksum of buffer 

5) Copy EPROM into buffer 

6) Verify EPROM against buffer 

7) Program EPROM from buffer 

8) EPROM type selection menu 

9) Save/Load (Cassette) 
10) Return to Basic 

A normal sequence of operations might 
be as follows: 

A) Write program using assembler. 

B) Debug and test program. 

C) Save program on cassette, 

D) Switch off and plug in EPROM pro- 
grammer switch on. 

E) Select menu option 8 and enter the 
type of chip you're using. The screen 
shows a picture of the dip-switches in their 
correct positions for that particular chip. 

F) Select option 9, save/load from casset- 
te. This produces another menu that 
allows you to load the buffer with your 
program. 

G) Select option 3, a formatted dump, and 
take a print-out of the buffers contents. 
This not only shows the hex contents in 
rows of eight, but also the ASCII equiva- 
lent of the code. Any text or key- words can 
be read from the screen. 




inside Wsndrusft's Bug Zapper 



H) If everything is satisfactory^ select op- 
tion 7, insert a blank EPROM, and sit back. 
One of the LEDs lights up and the program 
fs burned in. 

One way to speed up entry is to use IPA 
(unfortunately this doesn't stand for India 
Pale Ale in this case, but INTEUgent 
programming algorithm!). Normally pro- 
gramming involves applying a 50 milli- 
second pulse to each location in the chip. 
In programming a 1K device, this means 
that pulses are applied tor 1028 x .05 
seconds, that is 51 seconds in all. An 8K 
device takes seven minutes to program, 
and so on. 

Before programming, all the locations in 
an EPROM are set to hex FF. so it's 
possible to shorten programming time by 
skipping over any cell that needs to end up 
as FF. Intel also noted that the majority of 
cells didn't actually need 50 milli-seconds 
— 8 msecs would do adequately, so they 
developed their INTELigent programming 
algorithm which cashes in on this fact. 

Supplied with programming pulses ev- 
ery miflisecond, the location is checked 
against the data to see if it has "taken". If it 
hasn't, the pulse is repeated. If it has, the 
program moves on to the next location. 
This means a considerable saving in pro- 
gramming time: a 2764 takes seven mi- 
nutes normaliy, and typically 1 min 15 sees 
using IPA. 

Although there may appear to be a lot of 
menus and keyboard entry, the system is 
nearly foolproof, and most entries have 
sensible default values (if you don't call up 
the chip selection menu, the program 
assumes you're using a 2764). The pro- 
grammer also checks to see if the EPROM 
is totally blank before you start and will 
detect suspect chips. 

Verification 

When you've finished programming, you 
can verify the contents of the new chip 
against the contents of the buffer by 
choosing option 6 from the main menu. In 
this operation, the contents are compared 
byte by byte and locations that do not 
agree are shown on the screen. If aii is 
well, a check-sum is made and the 
EPROM can be removed when the LED 
goes out. 

The documentation is enclosed in a 
36-page spiral bound A4 folder and is easy 
to understand. It goes through each of the 
options in some detail, and technical notes 
are also available. The package is neatly 
presented and simple to use. It compares 
favourably with those on the market for 
other machines, and indeed is a lot easier 
to use than another firm's BBC model J 
usually use. 

As well as being an excellent develop- 
ment tool, the Bug Zapper provides one 
way of examining the contents of ROMs 
and EPROMs, even those designed for 
use with other computers. If you are using 
the Dragon tor machine code develop- 
ment, then this would be a useful addition, 
even though it appears rather expensive at 
£79.95 if you don't yet have an assembler 
for your Dragon, then better vafue is 
provided by the version that includes the 
MACE assembler at £89.95. ■ 
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Datapen 



A QUALITY LIGHTPEN 

for the DRAGON 32 microcomputer 



n 



£25 

inclusive of VAT, P&P Two different drawing programs 
provided free with each I ightpen. "SKETCH" and 
"SHAPE-CREATE". SKETCH is a superb high resolution 
colour drawing 

program a I lowing 
both precise drawing 
and freehand sketching, 
painting etc. 
SHAPE -CREATE is a 
high resoi ution libra ry 
shape drawing program 



SUPERIOR PROGRAMS 

* Tape storage of your work 

* Good documentation 

* User routines provided 
on tape and on printout 



Also available for:- VIC-20. CBM-64 
or BBC B. Please state your micro 
when ordering. 

Send c heq ue or P. O for £25 to :- 
D.U10 Datapen Microtechnofogy Limited, 
Kingsclere Road, Overton, Hants. RG25 3JB 
Or send S A E for details Now avail able from good computersh ops 



SUPERIOR PERFORMANCE 

* Insensitive to ambient lighting 

* Responds to different colours 

* Program accessible LED lamp readout 

* Switch for program control 

"It differs from all other lightpens 
available for the Dragon in that 
it is a far more sophisticated 
beast,., This program 
[Sketch]... clearly 
demonstrates 
the superiority 
of the Datapen" 

Popular 
computing 
Weekly. 
Dec. 15th 





SUNSHINE 



Dragon 3i 



The best books for the 

Dragon 32 





The Working Dragon 32 

A library of practical sub-routines and 

programs, s&n a 94640901 ? 

* "There dearly is a need for books of 
this kind which provide more than just 
games' Practical Compulinq 
Sep; 1983 

•Us a good One" — Perianal Computer 
News, May 20 

The Dragon Trainer 

Written as a combined manual ond 
beginners course on the power of 
Dragon Bask, It is aimed at the beginner 
and assumes 00 previous experience of 
computing. t5BN: a a<> 2 



Su^Wne SoHwore 




Cruising 

Ouitk thinking 
or d dexterity ore 



reautfe 



d to 



1 ^ — . . 

mas1e r this high 
sp eed chose gome. 



Look out for the Sunshine 
range in W.H. Smith's, 
Boots, John Menzies., 
other leading retail chains 
and through our national 
network of bookshops 
and specialist stores. 

Dealer enquiries; 

01 734 3454. 



Dragon 32 Games Master 

Learn how to write your own top level 
gomes r i£6h Q 9*068 03 3 
* "if you can > write a half way decent 
game after this then it will be down to 
your own tack of imagination. I would 
recommend the Brains hook as the besr 
of this selection " Which Micro — Sept 83 

Advanced Sounds & Graphics 
for the Dragon Computer 

All the major aspects of the sound and 
graphics capabilities of this machine are 
covered in extensive detail. Mn- Q^joe 0a a 




Please send me 

In The Working Drqgon 32 
1—1 at £5,95 each 
| j— J The Dragon Trainer 

I 



£5.95 each 



r I Dragon 32 Games 
I — I Master ai £5.95 each 
1 — 1 ArJvqnced Sound & 
L^i Graphics at £5.95 each 



] Cruising at £6,95 each 

I enc lose c heq ue / pos Pa I order for £ __ made payab le 

J to: Sunshine Becks: 12/ 13 Utile Newpon Sr., London WC2R3LD 

Nome . 



Address 



Signeiure 



We can normally deliver in 4/5 days. 
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Educational 
enlightenment 

Mike Harrison steps into the educational arena 



WHENEVER SMALL children play at 
"school" ' we know what to expect. Trie 
fantasy of dunces caps and children bring 
chased around the classroom by cane- 
wielding teacher-monsters is far too 
powerful an image to be deflected by 
reafity 

Kindly, helpful folk who go out of their 
way to care for and help their students to 
make the learning situation a successful 
and rewarding one never get a look in. 
This type of "school-fantasy" also often 
seems to infect the minds of programmers 
putting together educational tapes. Hence 
the host of "testing" programs we saw 
back in February when we last looked at 
educational programs available for the 
Dragon 32 (Dragon User, February). We 
saw qurzzes galore in almost every guise 
(some with the wrong answers) and a 
collection of weak and inadequate pack- 
ages which were more harmful in the 
pursuit of children's learning and under- 
standing than of any help. 

Fantasy 

The idea that children should spend 
their time in school absorbing and failing to 
absorb meaningless dates and formulae 
has never been so firmly scotched as now 
with the dawn of trie era of information 
technology, The enquiring mind, the versa- 
tile child and investigative student are the 
concepts of education today. The contribu- 
tion that home computers can make in this 
direction is tremendous — as long as we 
can keep away from fantasy- nightmares. 

If we are then to avoid the worst of the 
misconceptions of how children learn and 
what they need to know, what is the best 
approach? Perhaps teachers and prog- 
rammers might work together to produce 
fast exerting and suitable material. This is 
the philosophy behind Ampalsofts 
Cheshire Cat Educational Series. 

Super Spy is an excellent example of 
what such co -ope ration can produce. It 
consists of four different programs each 
dealing with aspects of war-time Britain, 
Combining video game skills and adven- 
ture excitement in one game- 
As a German spy you have to take in 
briefings on blackout Britain, its peoples, 
leaders and general activities in order to 
survive interrogation on parachuting into 
Scotland. Your iuck depends also on your 
Skill as a chutrst, shooter and code- 
breaker and wilP affect your chances of 
delivering a secret message in 10 days, 
600km across Britain. The package is very 
cleverly devised ensuring come-again 
motivation using all the hi-res colour and 
animation that the Dragon is capable of. 



This also can be said for Ampafsoft's two 
Maths revision packages which contain a 
total of eight large programs fuFI of the 
traditional subject matter studied for "Q" 
level. Mixtures of text and graphics with 
worked examples and diagrams are 
shown on the PMODE 4 screen. 

In the worked example parts the ques- 
tion is unravelled and the answers appear 
slowly on the lower half of the screen. This 
gives the user a sporting chance to have a 
stab at the method before all is revealed, 
compared to say a book where the brain 
needn't be engaged at all because the 
answer is there as you read 

Ampalsoft has not forgotten the younger 
child either. Maths 1 , which was one of the 
better programs in my fast review, has now 
a follow-up in Maths Level 2 (age 6-7), 
They have pitched these exercises (19 in 
all} just right for the age group intended 




Faciai features can he added . . 




and completed in Pacemaker 



Whereas so many programs concentrate 
on testing based on the four rules of 
number without any rationale, Ampalsoft 
go through "missing numbers' r , recording 
charts, simple place value and the concept 
of differences. At each stage help is given 
in a visually pleasing way if required and 
counting strips and abacus beads abound. 

Dragon Data also has a series of tapes 
to teach young children various basic 
concepts Written by Applied Systems 
Knowledge they continue the tradition 
established by the publication of the excel- 
lent Hide and Seek last year. Face ma kef 
sets the child the task of teaching his 
Dragon about the main features of the face 
of a friend or relative. Based on this 
information the computer selects from 
around a million different combinations of 
features to draw a face on the screen 

You can experiment (give mum a beard) 
and dress your friend in a variety of 
headgear. The aim, of course, is not to 
make children into fashion experts or 
graphic artists but to make them observe, 
consider, judge the features of their friends 
— and most of all read and respond to the 
written word. 

Lower case letters are drawn on the 
hkes screen fitting in with children's 
school reading experience and the prog- 
ram's contribution to understanding ques- 
tions is valuable; "Are Mary's eyes small, 
large r smiling or mean? 1 ' The 6 to 9 year 
old's response will mean something to him 
in that as a direct consequence some eyes 
are drawn on the screen face. The accom- 
panying booklet gives other educational 
spin-offs from the use of this great little 
program both at home and at school. 

Impressive 

Brock the Badger is the star of Shape- 
Up a program for infants dealing with 
simple shapes — the square h circle, tri- 
angle and oblong. ASK have produced 
some brilliant graphics and their attention 
to detail is second to none. Mr Brock has to 
help with some infilling in a builders yard 
and each shape must be matched to its 
correct place, 

Mr Brock aFso pfays basketball under the 
child's control (sorting large and small 
objects) and meets a disappearing magi- 
cian who demands that the badger re- 
members a missing shape hidden in the 
box. Lastly the child has to help Mr Brock 
build a house, train or rocket with large and 
smaH shapes and when completed the 
animated shapes bring the scene to life. 

Many educational principles are in- 
eluded in this tape including the presenting 
of shapes to be matched at different 
angles so that true fnternalisation of the 
concept of a "square" has to take pface 
before it can be recognised as matching a 
"diamond". This, along with the graphics 
and game-appeal, makes this program 
highly recommended for children from 
three years on. 

The plethora of tables -testing programs 
around, most of which are based on- 
10 A=RMD (10): B=RND(10) 
20 PRI NT A; "x";B;"=";:INPUT Z 
30 iFZ-CGOTQ 100 
40 GOTO 200 * 
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with some rewards and punishments, 
made me wary of Dragon Datas Tables 
Adventure. I needn't have been. It con- 
sists of four games each one harder than 
the Fast and using a variety of strategies to 
keep children's interest and get them to 
appreciate the qualities of numbers when 
combined together. 

What do you find at the end of a 
rainbow? Well, a pot of gold of course, if 
you can make your puck bounce along the 
wall to hit the right target. The size of its 
bounce depends upon you hitting on the 
tables solution. Otherwise ASK has de- 
vised a mean Utile creature — haffway 
between Cuthbert and Gollum who sneaks 
out and steals the gold away. 

Number families is another game in this 
program and looks to the factors of num- 
bers below 60, You choose a number to 
score and the micro knocks out that 
number and all its factors (that is, if you 
choose 18 you score 1S but also lose 18, 
9 t 6,3 h 2 and t). You can, however, only 
choose numbers which have a factor left 
so the game also involves investigation 
and strategy as well as knowledge of 
tables. The whole package resembles the 
way tables are tackled in school. «t empha- 
sises the relationships between numbers 
rather than the parrot-like responses of 
tables-chanting. 

Shooting the rapids and underground 
adventure complete the task. All the 
games give variety to tables work and are 
just the sort of contribution to learning that 
home-computers should make. 

Sulis software has three impressive 
looking boxes: Just-a-Mot (French voca- 
bulary). Besieged (speHing) and Word- 
power (vocabulary and spelling) which 
takes us back to square one If we take the 
French vocabulary package as an exam- 
pie — its philosophy seems to be that if 
you test long enough and hard enough 
learning takes place. Choices are avail- 
able — you may be tested on people, 
travel, food and drink, shopping and 
essentials and the lest may be games or a 
writing option 

The words you are tested on you cannot 
see beforehand; air of the action takes 
place on the text screen so no accents can 
be written although the number of accents 
in a word is required to be known at higher 
levels. 

Besieged foitows a similar pattern. 
Words are asked for (a definition is given) 
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The correct tables solution 




.. , , brings you the pot of goto' 

but you have no chance to learn the words 
beforehand. Three mistakes in any word 
and you have to start the test over again. 
The package does not stand up to com- 
parison with say Eurosoft's Talking Speller 
(Dragon User, February) and really makes 
no worthwhile contribution to educational 
programming . 

Vocabulary 

Word power claims to increase your 
vocabulary and contains over 1,200 
words, including opposites, synonyms, 
nouns/adjectives, collectives and similes. 
The basic format is the same as Just- a- 
Mot with options for games or writing but 
without a chance to learn the information 
before a test nor to create your own test 
data, 

Cablesoft/s Geography is another in the 
series "Quizzes you have known and 
loved' What is the capital of Burundi? As 
choice of five towns is given and if you are 
not Burundi an and therefore get it wrong 
the program will tell you. It will also ask you 
about currency too if you choose. I can't 
see why you should want to know about 
Macao's capital for example t or the money 




they use and what the purpose of a 
hi- re solution map of the world and low- res 
ones of each of five continents is. Howev- 
er, the program does have one useful 
attribute — it will do a data search for you 
to find the capitals and currency of any 
country you name. Type In France, for 
example, and quick as a flash it will 
produce Paris. It can even cope with 
spelling errors. Luxbug came out eventual- 
ly with: the capital of Luxembourg is 
Luxembourg, Is this the country you 
mean? The thought strikes me that if we 
have the potential to come up with the 
capital Haiti in about two seconds flat why 
are we clogging up our minds with such 
garbage when machines will do it for us. 
Surely we should >eave them free to be 
creative and do those things machines 
cant, 

A more serious attempt to help children 
learn is the series of programs by Scisoft 
Educational Software, Chemistry comes 
with a book of 53 pages of concise revision 
notes, two sets of problems with rando- 
mised data, multiple choice questions with 
answers and a program giving advice on 
how to study and revise at home. The first 
program begins: 

SO YOU THINK THIS WILL PASS YOUR 
CHEMISTRY EXAM FOR YOU. SORRY 
IT WILL NOT. WHAT IT WILL DO IS 
SHOW YOU WHAT YOU CAN DO TO 
HELP YOURSELF, 

The important message is, of course, that 
there is no substitute for hard work. 

Each of the sections loads a hi-res text 
machine code file to mix text and graphics 
and produce those terrifying chemical for- 
mulae like KMn04 and Fe203 which would 
look nonsense on the text screen. 

Physics is much the same, A useful 
revision book is provided and sections on 
mechanics! electricity, he at pressure, light 
and sound are programmed. Twenty ques- 
tions are used in each section and marks 
awarded for your efforts. When you have 
achieved 100 the authors consider your 
knowledge to be adequate in this area, 
Diagrams help where appropriate and 
there fs a recap option at each stage. 

Physics involves a great deal of mathe- 
matical manipulations and any revision 
program must invotve a high input of such 
problems. Two programs on the tape 
provide this and the unknown quantity is 
randomised providing practice in manipu^ 
lating equations. I beiieve the authors 
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could have gone further still in that the 
actual quantities could be randomised. For 
example, the problem on Snefl's Law asks 
for a refractive index D/A. If you are wrong, 
you're told the answer but unfortunately 
not how to find it. The second attempt at 
the question is identical to the first — a 
wasted opportunity, ff the angles of refrac- 
tion were randomised then a different 
question could resuFt at each turn, This is 
especially easy in this particular question 
(Basic supports Sin 0) out I'm sure can be 
worked for them all. 

Useful revision 

On the whole, these science packages 
would be useful as part of a revision 
program for major examinations. The 
seriousness of the publishers is underlined 
in their caveat: "This package is intended 
to complement the work by the pupiJ in 
school. It is not intended to be a complete 
O 1 level course. Provided that it is used in 
conjunction with the normal course work it 
should provide added stimulus and assist- 
ance." 

Three other Scisoft programs are not of 
quite the same quality. Jungle Maths and 
Astromaths set out with the aim of making 
practice at the 4 rules of number more 
palatable. Taken at this level I suppose the 
tapes succeed. The child has to find his 
way through the jungle by answering 
maths drill type questions A low resolution 
map charts his progress. 

The exciting thing is what happens to 
you when you fail, Falling down a pit being 
attacked by vampire bats, falling Into a 
river (halving allowed response time) are 
mild by comparison to serious disasters. 
These are beautifully drawn on the hi- res 
screen in four colours along with a lion 
eating you — he spits out your head and 
you get squeezed by a snake — all quite 
horrific. 

Fractions and percentages are the key 
to Astromaths, "Galactic Pulsars' is the 
game you play and you are allowed a shot 
at Krolon every two successful answers. 
There are options on difficulty and the test 
requires 60 per cent accuracy for you to 
save your ship. I don't know what the poor 
Krotons have done to deserve such treat- 
ment: perhaps they failed to achieve 80 
per cent accuracy on their planet's equiva- 
lent test. For children of nine years and 
older this program might afford some 
amusing practice but I do find that the way 
data has been handled is frustrating. I got 
the question V£=0.5 five times in a row on 
the easiest level of difficulty and 10/ 
3=0 333 was rejected as not enough 
places of decimals had been written on the 
hardest level. 



Star Reader starts off beautifully. A 
superb picture of a mountain scene begins 
the story, telling of a day in the mountains. 
Unfortunately the rest of the program 
doesn't quite match up to the beginning. 
The tale is text screen only and therefore 
in capitals and quite confusing to the 
young children who ft s supposed to help. 
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A lot of thought has obviously gone into the 
close procedure sessions, The four prog- 
rams which make up Star Reader are 
those often used in junior school projects. 
So except for the problem of lower case 
me program would be useful and is the 
sort of program, on say the BBC machine, 
much in demand in school. 
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Abacus software produces a range of 
educational material for a wide variety ol 
ages. Its "O" level Physfcs measuring 
instruments (one on length and one on 
volume) give some graphic demonstra- 
tions of the use of rules, verniers and 
micrometers, pipettes and burettes. Ques- 
tions as to estimating these quantities also 
form part of the program. 

"0" level Geography weather map 
symbols is rather dry. It consists of screen 
after screen of symbols for 7/6 cloud cover 
and wind directions. First letter and 
words is raiher poor loo. Letters are 
drawn on the screen either on command or 
in order Quite what the value of interest in 
this is I've yet to discover. Its other infant 
pack, however, is probably the best of the 
bunch. ABC requires the user to load 
several items from quayside to tanker by 
hitting the first letter of their names. The 
illustrations are well drawn and clear and 
the pace and style suitable for the children 
it is designed to reach 

Music Tutor is fine. It is also one of the 
only four packages to come from Abacus 
with reasonable documentation. The prog- 
ram allows music to be whiten, displayed 
in note form, played and saved on tape as 
data. There are also four full files of 
demonstration tunes. It has one annoying 
feature to those of us susceptible to that 
speed-up poke. My Dragon kept leaping 
out of the program whenever I opted for 
the "Musicprinr option. If yours does the 
same then rewrite line 4320 to read: 
FORN - 1 TCLEN (H$) and this will cure 
it. 

Language options 

Tell trie time is a quiz on getting the 
time right as shown on a clock face. The 
time you have to gel is represented Jn the 
computer s memory as strings so be very 
particular how you answer. The program 
has French and German options and also 
contains a mistake. A time of 9 20 is drawn 
on I he screen and the answer required is 
8.50. ff you intend to use it with children 
then insert D1$ = "20 PAST 9 after the 
data search and re-save to be sure. By the 
time we came to struggle with II est dix 
moins ie quart and so on the mistake had 
been cured so obviously it had been 
discovered by the publishers. Odd that 
they didn't go back and correct the English 
version. 

To sum up, although the educational 
software now available for the Dragon still 
consists of quizzes befng produced under 
an educational flag of convenience, the 
tide is turning and quality programs contri- 
buting to children's thinking and learning 
are out and about. ■ 
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Scramble, scramble! 

Don't drop the eggs in Steve Gathercote s Cave Bird game 



THE IDEA of the game is to fly the 
"flapping" bird to the other side of the cave 
and pick up an egg (the egg will net 
disappear as you pick it up but will reap- 
pear at the nest) Use the right joystick for 
left and right movement and the fire button 
for upward movement. 

The game may sound easy, but the 
eggs are slowly sinking into the mud and 
you must not bump into stalactites or 
your egg will be smashed (if you have one) 
and you also stand the chance of being 
knocked out, The program makes use of 
the Dragon s GET and PUT commands 
and also the PPOINT function, 

Draw strings have been used to provide 
text on the high resolution screen, in 
"compute r-styl e" writing . 

Variables 

DX and DY Position of birds x and y 
MY Mud level 



BU Number of bumps 

W$ Print string 

JO Joystick variabte 

XX and YY Position for letters strings 

Array Notes 

DL Bird left wing up 

DR Bird right wing up 

DS Bird in mud 

BL Blank 

LW Bird left wing down 

RW Bird right wing down 

NW Bird sitting 

Program Notes 

10-90 Initialise 

100-190 Draw display screen and in- 
troduction screen 

200-430 Draw screen and sets start 
position 

440 700 Main loop 

7 1 0- 720 Position s bi rd at start positio n 

750-820 Routine for bird faliing (left) 



830-900 Routine for bird falling (right) 
9 1 0- 1 0B0 Routine for f alii ng i n to mud 
1090-1 160 Routine to say "Goodbye" 
1170-1260 Routine for bird up or down 
{(eft) 

1 270- 1 400 Routine for bird knocked out 
1410-1 500 Check for egg s all sunk 
1510-1610 Routine for bird up or down 
(right) 

1 620 ■ 1 690 Routi ne for bi rd u p and left 
1 700 - 1 770 Routi ne for bird up and right 
1 780 - 1 600 Routine to d raw lette rs 
1810-1620 Routine to draw score num- 
bers 

1830-1970 Initial screen 
1980-2290 Instructions 
2300-2460 Display wait sign 
2470-2550 Read and set up graphics to 

poke on to screen 
2560-2840 Data for graphics 
2850-2920 Gets graphics into arrays 
29 30-2950 Reads data for draw strings 
2960-31 30 Data for draw strings 
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t CDX,(>Y> CDX*29«DY+l 1> + BG + PSET :DY = 
DY H: NCI!; ] tSn 
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i r PPOINT f DX T DY - 1 >=4 THEN BU=B 
I 1 1 I : GOTO S30 

650 ir(PEEh (652BOJAND 1 > . ■ 0 1 MEN PU 
I <1>X ,Dv> i[)X*Vv, D YMl> T &a T PS£T:DY- 
DY+8tSOSuB 1180 

ifcO If PPUINr<DX+13,DY+12)=4 THEN 
BU=-BU> 1 : GOTO E30 

670 IF PPOINT *BSC + 10,DY + 14)«2 AND D 
X 40 AND EG-O I HEN PLAY " RAAAA" : EG* 
1 

diBO If PPOINT (DX HQ,DY+ 141 «1 THEM 

GOSUB <?10 

690 GDTG45G 

?00 REM END OF LOOP 

7iO D*=222: DY=144 

'^n rui CDX,CY> - <DX ^-29 s DY < 1 1 ) ,NW,PS 
ET 

7 SO EB-O Mfl GtJ1 ° 
750 REH BIRD FALLS CLEF T > 
7 60 B DUND 2O0 , I : SUlJN □ 1 Q > , I s PUT < D X 
,DY> <DX *29,DYi in ,BG T P5ET 
77U DY=DY+B 

7Ho IF DY =1^0 ri^EN Qv=170 : GDI D 4 
00 

790 BET<D*,DYM1 J - C DX + 29 T DY + 22 > , BG 
,C 

8'JU I til CDJf ,OY< 1 1 ) - ^ DX + 29 IJY + 22 ) T DL 

aio put irx,Dv*tn -<dx*29,dy+22> ,&g 

f PSET 

B20 GOTO 770 

S30 REM BIRD FALL RIGHT 

840 SOUND 200,1: SOUND 100, 1 t PUT iDK 

,CVJ (OKf ??,DYM1> ,B6,FSET 

830 DV-OY ^8 

8^0 IF D¥>=170 THEN DY-170:G0TD 40 

U 

670 GET(DX,0Y»11I - < DX +29 , DY+22 > ,&<3 
,G 

BOO PUT (D^DYMII- (DX +29, DY+22 I T DR 
f PSE T 

B90 PUT C DJf T DY + 1 1 J - (DX <-2 £ = T DYt22l ,BG 
.PSFT 

<?o-> Born B50 9io ftE M hi r hud 

920 P1J T I DX , DY I - tDX>29 f DY+l 1 ) f BL^PS 
E T s PUT ( DX +-3 + DY * 1 1 - f DX + 22 ,DV+lO> T BS 
,P5ET 

930 FOR l-O Fg 4 960 SCREEN 1 t O 

940 SCREEN 1,1 970 SOUND 250 r 1 

950 iitJL JND 250, 1 980 NEXT t 

990 PLAY " T 253L 255CDEFQAD " 

lOOO XX-lOl YY*40:N*="THE MUD GOT Y 

UCTtGUSUB 17BO 

lOlO ft_AY"T255L255CDEFGAB" i 

1G20 XX=lO: YY=O0: U*="PR£9S S TO GO 

AG A IN": GOSUB J 7©0 
1030 PLAY " T255L255CDEF GAB " 
1040 XX=10i Y Y» 1 20 i W$ ■ " PRESS N TO S 
fOP H lOOSUB 17BO 
1050 Pl.AY " AAACCCGGGAAA " 
1060 A*=INKEY*;1F At^S' 1 THEN MY-1 
74: GOTO 20O 

10?V IF A*="N" THEN 1090 
IOBO GOTO 1060 IO90 REM GOODBYE 
1 1O0 PCI.S3: KX=5B: YY =5: A YE &]R 

D":GOGUB 17B0 

11 10 KX-lOOs YY = 40:U*-'-ev ' ■ U05UB 17 

1120 XX=2Dj YY^80t«f- ' STEVE GATHERC 
OLE k ; GOSUB 1 7B0 

1130 X X -30 1 Y Y= 1 40 : Ht = " GODDB YE " : DRA 

W - SB" t GUSUB 17B0 

1J40 FOR T=l TO lOOOiNEXT T 

1 150 CLS 1 160 SH}P 

1 I 70 REM BIRD Uf OR DOUlN 

11B0 IF DX>22U THEN DX-L-^j 

I 190 If DY 170 THEN DY- | 70 

I20O IF DY<3 r HEN DY-3 

1210 fJET <DX,I»YJ - fDX + 29 T DY+l 1 > t JBQ T G 

1220 IF PPOINT (D^J3,DY- 1 ) =A J"HEN 

BU-BJJ+liGOItJ B30 

1250 PUT(DJ( T DYJ- ( DX + 29,DY+ 1 1 ) ,Dfi,P 
SET 

IZ40 PUT(D« > DY>-C0X+29 > DYt | l> ,BG,F 
SET 

125<N PUltM,OV) - (DX + 2?.DY + 1I ) ,RW,p 
SEI 

1^60 RETURN 

1270 REM BlftD KNOC^'.ED OUT 

I2S0 PCL83I XX-30s YY-15:W*- -TOO MAN 

Y BUMPS -1BOSUB17SO 

I29f» Ft,fl¥"V10T255L255CDEFyAB" 

1300 X!C=50 : YY*40;W*--'BU T YOU GOT " 

sGliSUB 17S0 

1310 XM=lO0i YY-M>: GOSUB IBIO 

L '20 X * =B^; YY=SO: MI- "EBGS" x GOSUB I 

7Bii 

1 i30 PLAY " V20T255L 255CDE FGB" 



f DX +29 T DY t 1 1 } t BG y P 
tDX+29 t DY+ll> ,LN,P 

AND 



1340 YY-L20: W*- lh PRESS S TO 6 

□ AGAIN"; UOSUB 1 7B0 

I 350 F I H Y " V26 T 255L 235C DEFGAB " 

13AO tUm lo= YY=l£iOiH** l "pf<ESS N TO 5 

TOP" : GOSUB 1 780 

1 3 70 ri AY"V31 T 255L2S5CDEF6A& ■ 
13B0 A* = [Nh;E Y* : I F At= "S "THEnHY* I 74 
: BU=0: PCLS3:G0TO 200 

13VO IF A*--N- THEN GOTO 1090 
L40O GOTO 13B0 
IfllO mn EGGS GONE 
J * 2 r ,' PL A f " AAAAijGGU " 
I 4^0 FOR H*NY TO 1 74 

L44* COLOR 3 : L 1 NE 1 0 1 H S- - ( 38 * M > t PSE T 
1450 SOUND 230,1 
1460 NExl n 

14 70 FOR S-4 TO 2B STEP S 

14B0 CIRCLE fB, 1 7>\tj ,4,2-PSETfS, 1,'n, 
2.i :NI >l S 
1490 MY=I7fl 
L50O RETURN 

151 O REM BIRD UF OR DOWN 

1520 IF OX- 3 THEN DX*3 

1530 IF DX.^224 THEN &X = 224 

LM> i |F QV '. I ME N DY=3 

1350 IF DY 170 I HEN D/=170 

1560 GET <D« + DYJ- (DX+29,DY4 1 1 ) T BG , G 

1570 If PPOINT (DX t I3,DY-I > =4 THEN 

GOTO 760 

15S0 PUT (DX , DY ► {OK +29, Df *■ 1 1 J t DL , P 
I 

J 590 PUT ( DX f DYl 
SET 

ItOO PUT <D?t T DY> 
GE I 

It 10 RETURN 

1620 REM BIRD UP AND LEFT 
1630 IF DX- 3 THEN DX-S 
1640 IF DY<3 THEN DY-5 
I6SO GET (DX 4 DY ) - { DX + 29 , OY ♦ l I > ,BG,G 
1660 IF PPUlNT^DX+13,DY-l^=4 THEN 
BU=BU+U60tO 760 

1670 PUT (DX,DY)-(DX>29,DY+11) »DL,P 
SET 

1680 PUT <D< , DY ) - ( DX +29 , DY+ 1 1 J ,LU t P 
SET 

1690 hElURM 

170O REn BIRD UP AND RIGHT 

1710 IF DX>^215 THEN DX-213i IF PPD 

INT<DX+13,DY-n -4 I HEN GOTO 760 

172m DX=DX+10i DY-DY-4 

17^50 GEMDX 1 DY)-(DX + 29,DY+ll> ,BG t G 

1740 PUT <DX T DYJ- (DX^ 29 , D Y+ III, DP « P 

r 

17&0 FU T ( DX T D Y J - { D X + 29 f D Y+ lit, BG + P 

SET 

176ii PUT ( DX j DY I < DX + 29 , DY* I 1 ) ,RH , P 

se r 

1770 RETURN 

17BO COLON 2: DRAW" BM 1 " tSTR* < X X J < " , " 
i-STRt ! YY )■ : FGR J = l TO LEN (W*l | Z Z=A 
SC ( M I ( W* ( JtU ) ■ i4 : I F 11 0 THEN 
ZZ-0 

1790 DRAW LL H22> :NEKT J 
18O0 RETURN 

I 810 PUT tSO,OJ (79, lit T BL t PSEliTE = 
INT(SC/lO»iUN-SC lu.TEi COLOR 2: DRA 
W"BM-.SlR*<XXj +" , -+STR* tYYI t - ; -+NN 
*<TEJ+NN*CIJN) 
IG2u RETURN 

1 B30 CLS3 : PR I NT* I , STR 1 NG* ( 30 , CHR* ( 
134»4B> 1; 

I840 PR INI *40l , STRING* < 30 t CHR* i 1 34 
'IBM; 

IB50 FOR T*32 TO 440 STEP 32 
ISiiO PflINT#T,CHRt( J34+4BJ t 
IB70 NEXT T 

jH8u FOR S-6J TO J\?v SIEF "2 

lB^rj F-RINTeS.CHR*( 134*481 | 

19O0 NEXT S 

1910 FOR S=l TO 6 

1920 PRINT4I06, "CAVE BIRD"; 

1930 PRINT*173» ,r BY h, i 

1940 PR J U X &2 30 f " STEVE G A THERCOLE " m , 
195m FOR M-0 TO 5: PLAY- 01 ":FDP N-l 
rQ 4:PLAY' T255CDEFGABO* f : NEXT N:N 

Ext m 

I960 PR I N T3389 y " INSTRUCTIONS (Y/N> 

1970 INPUT A*s IF At= " Y '" THEN 1990 

ELSE RETURN 

J 9B0 REM 1 NS TRUC T I ONS 

E990 CLS: f»R [NT@42 t -CAVE BIRD" 
20OO PRINT 

20 lO PR INT " THE OBJECT QF THE GAflE 
IS TO FLY" | 

2020 PRINT" YOUR BIRD TO THE Of HER 
ENC UF" 



Continued on 
pag#2l 
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■franklin 



Lost 



IT] 



Space 



All 



complete 



°ff each 



Manual 
^49.05 



as 



-Based 



on 



iOGO. 



and a 



£3 off. 



was 
•S.BB 



£9,95 



Game 



Pries 



£4.95 



JVarJunsTomb 



LostinS gaoe^ 



&7J96 



Fishy Business 



£7 95 



Wizard War 



Utility D.H5 . 



.£9 95 



Turtle Graphic s 



Games Compen dium 



NightCight 



Star Jammer 



£3 9;'; 



Golf 



&39& 



Vulcan 0 ST X 
Super Skill Haj ignmt £3,95 



FranMrnflTomh Trilogy £19 .00" 



-Pbrjg. 



combat 



P%>rs, 



1 



char, 



'on., 



'alters, 



1 33.000 



SAVE 
OVER 

£10 

All 3 of the Franklins Tomb 
Trilogy featuring evej^todys 
favourite detective - Dan 
Diamond 

Normally £29.85 
NOW £19 



for; 



Wore 



on 



&3S 



use. 



EXT 




c 




s 



£4 off each of these six fabulous games 

GAMES C0MFEOTIUM , 



NIGHTFLIGHT 
STAR JAMMER 
GOLF 

VULCAN NOUGHTS & CROSSES 
SUPER SKILL HANGMAN 



Usually £7.95 

£3.95 



each 



Please malte cheques.'P.O- payable to Salamander Software 



Address. 



Total £ enclosed 



□ Please send me your full colour catalogue. 

Salamander Software Discount Club 
17 Norfolk Road, Brighton, East Sus 




2030 PRINT' THE CflVE AS VOUR HATE H 
AS I AYED" 

:-n*0 PRINT "THE EGGS IN EhC WRONG P 
I ACE" 

2050 PfilNCVOU MUST COLLECT THE EG 
GB AND" 

2060 PR INT" BRING THEM OVER 10 THE 
NEST " 

2u?0 FRINie42j, "press any kev " 
20B0 D f = I MP EYf: IP □*=■"■ f HEN 208u 
ELSE SOUND 100,2:CLS 

2090 PR] NT" THE fRUUBLE IS THEV ARfc 
SINKING" 

21 OO PfllNT'-INlO THE HORRIBLE ORE Eft 
MUD. " 

2110 PR INI J> YUU CAN ONLV MOVE FDRWA 
RD WHEN" 

2120 PR1N1-VDU ARE FLYING" 

2130 PR | NT ; PR INT "USfc. THE RIGHT ,irjY 

SI I CI FOR * 

-"t" I fv I NT "FORWARD MOVMENT AND FIR 
b PUT 1 UN" 

21 50 F"R I N T '" t O FLY UF " 

2160 PRINT«42o, "pres* any l;ey" 
2*70 A*-INhEV*s If ft*-*- THEN 2170; 
ELSE SOUND 150,2 

2180 [XSj PR I N T 1 1 &LJ 1 BEWARE VQlJ MUST 

NUT BUMP" 
1 TVD PRINl"JNH; 1 HE STALGrilES TO 
OFTEN" 

220O PR INI "AS YGU WlL.I. BE KNOCKED 

on r " 

221 0 PRINT "AND YOUR EGG GETS SWASH 
ED" 

22IT.J PRINT "1Mb t.GGS WILL NOT DISAP 

E AW AS " 

22 3" PR I Ml" VOU PI CI- THEM UP BUT Wl 

UL" 

2240 PRIM1 'REAPEAR AT THE NEST," 
2230 PRINT'IF YOUR EGG HAS NOT BEE 
N SMASHED" 

2260 PRINT "IF YGU ARE STILL AL EVE 
AND" 

2270 PRINT 'THE EGGS HAVE SUNK THE V 

22©U F"R INT "WILL BE REPLACED " 

22*?0 PRINTS42 3, "press any key":fl$= 

INKEY*:1F A*-"" THEN 229Q 

230O SOUND 2O0, 2: RETURN 

231m CLSOiREM DISPLAY WAIT SIGN 

2 329 A*=CHR* ( 15G LUSTRING* O0,CHR* ( 

156> >+CHR*<157> 

2330 B*-CHR*<154>+CHrtf ( 174 I +STR ING 

* C 2B ,CHR* < 172) I +CHfi# 1 173M EHRS I 1 4*? 
) 

2 14** C*=LHR*<154> f-CHRt ( 1 7 I J ^STRING 

* 12S,CHR* ( 163 I J +CHR* C 167* +CHR* ( 149 
J 

2350 Dt-LHRt < 155) 4-STtft tNG# <10 ,CHR* < 
14 71 )+CHRf < 151 I 

2360 Ff =CHR#( 154 > +CHR* (170) +STR1NG 
*<2B,* "l+CHR*tl65}*CHRt(149J 
Z370 FRINTAt? 240O PRlNTF*; 

2180 PR I NT B i ; 2410 NE X T K 

2390 FOR >-l TO 11 242f> FRINTC*; 
24 30 PRINT D*j 

2440 PR IN 1*165, "HANG ON A fllNUTE T 
HE 

2450 PR INTS260 , "GRAF ICS ARE BE TNG 
SET UP"; 
2460 RblMRN 

2470 REM SET UP GRAF ICS 

2480 PMOOE 3,UPCLS3 

2490 GOTO 2550 

2500 FOR P=l 10 11': READ O 

25 1 0 POKE A, Q 2320 A-A-t 32 

25 3«J NEXT P 

2540 A=A 3B4 : RETURN 

2550 FOR A=I536 TO 1564 t GQSUB 250 
OiNEXI A 

2560 DA U\ 170,170,170,1/0,170,165, 

1 65 , 209, I 65 , 1 70 , 1 70 , 1 70 

25 70 DATA 170,170,170,170,165,165, 

149,65,157,154, 149, 163 

2580 DAlA t6V, 163, 149,63,94,94,64, 

ii", hi 93, 94 

2590 DATA 106, J 70, I 70, 170, 170, 170, 

1 70 , 1 66 , 90 , 1 06 , 170,1 70 

26<.'0 DAT A 165, I 69 , 1 69 ,169,1 70, 170, I 

70,106,149,165, 169, 170 

2610 DATA I 70, 1 06, 9u, 66, 85, 85, 85, I 

49, 149, 127,85,65 

262... DAiA | 70, I /<■»! .'",!/■>, H»6, 
09 , B5 , 2 1 7 , 90 ,90 , 106 

26 30 DAI A 170,170,170,170,170,106, 

106,222, 106 t 170, 170, 170 

2640 OA I A 170,170,169,169,170,149, 



B7 ,93,93,93, 170, I 70 

2650 DATA £34 , 1 06 , 21 4 , B6 , 1 06, 90 , 85 
,85,B5,Ei^, 1 7. ., | 70 

266" DAT A I 70, 1 70 t t 70, I7rj, i 70, 1 70, 

1 70, 17U, 106,90, I7u, I 7. ■ 

2670 DATA 170,170,170,170,170,170, 

I 70 , 1 7U . I 70 , 1 A> , 1 f* > ,1?.. 

26BU DATA 1 70, 1 ?n, 1 70, 1 70, 1 70. 1 

1 70 , 1 70 , 1 70 , 1 7»>, I 70, 1 70 

2690 DA I A I 70, 1 7i.', 1 7U t 165, 165,221 , 
165, 170, 1 1 70, 17U, 1 70 

2 700 DATA 1 70 , 1 70 , 1 70 , 1 e,5, 1 49 , It 7, 
149, 159, 165, I 70, 170 T 170 

2710 DA FA 170, 1 70, I7v, 106,B&,93,87 
,B7 ,1T1 5, 1 49, 165, 169 

2V20 DA I A 1 70, 1 7V, 170, 1 7u, I 7", 166, 

90 , 106,170 1 1 70, 1 70 , 106 

2730 DA I A 170, 170,170,170,170, 154, 

165, 169, 1 70, 1 70, 1 70, 169 

2740 OA I A 170,170,170,169,149,117, 

21 3 , 2 1 3 ,B 7 , B6 , 90 , 1 06 

J/50 DAI A 1 7n, | 70, 1 70,90,86,95,86, 
246, 90, 170, 170, 170 

2 760 DAI A 170, 1 70 , 1 7u,90,90, 1 19, 90 
, 1 70, | 70, 170, 170 t 170 

l'/70 DATA 170,17^,170,165,165,221, 

1 65 T 1 70 , 1 70 , 1 70 , 1 70 , 1 70 

27BO DATA I 70 , 1 70 , 1 70 , 1 65 , 1 4*? ,93,1 

57, 151 , 165, 165, 1 70, I 7m 

2/90 DAI A 1 70, 1 170, 106,86,85,05 

, S 7 , L h 5 3 , B6, 1 70, I 70 

280O DATA 1 ?0, I 70, 1 70, 1 7o , 1 ffj , 1 66 , 

90 , 1 06 , 1 7o, I 70 , 1 70 , 1 70 

2810 DAI A 1 70 T 170, 170, 170* 1 70, 154 , 

165, 169 T 1 70, 1 70, I 7U, I 7u 

2820 DAI A 170,170,1 ?* «, 169, I 49,85,6 

3, 213» 127,149, 170, 170 

2BJ0 DATA 1/0,170,170,90,86,117,11 

B,214 ,90,9fJ, I 70, 1 70 

2640 DATA 170,170,170,90,90,119,90 

, 1/0,1 70, 170, 170, 170 

265.1 GET (0,0) - t 29 ,111, DL , G 

2660 GET <32,0)-C61 ,11> ,DR,G 

2870 GETt64,0> -IB3,9J ,DS,G 

2BBO GET fU, l2>-( 29 , 23 J , BL ,C» 

2890 G€ T < 1 04 ,0 f - < 1 3 3 , 1 I t , LN , G 

29CH> GET < l3B,OI -< 167, 1 It ,RW,G 

29 1 n GE 1 1 1 68 ,0> - { 1 9 / , 1 1 > ,NW , G 

2920 GET <2O0,O)-<23I ,11), NR , G 

2930 GOTO 90 

2940 FOR J-0 TO 9: READ NMMJUNEXT 

J 

2950 ruR J=0 TO -at Rf.AD LL*<J>^NE< 

1 a 

2960 RE 1 URN 

2970 DATA D7R2NU IR4U7L2ND I L 1?1<R8 , R2 
D 7L2R4BU7SR4 , R6D3L6D4R2NU3R4BU7BR4 
,R6D7I 6RAU4NL 2BU3BR6 

2960 DATA D6R6L2D1U2&U3BP6,NR6D3R6 
D4L2NU T-L 4U2 BU6BR 1 0 , D 7 R 2-NU2R4U4L 4 Bu 
3BRH 

2990 DATA R 4 D 7R2U7BR4 , D 7 R6u4 Ml. 4U3N 
I 4BR4 ,D :.R4P4| 4NU1R6U7N1.4BR4 

30O0 

3O10 DATA BR12 

3020 DATA D7R2O3R6W3U401L2UINL6BR 
6 , D 7 R 241 4 R6D4LBU 7R 6ND 3BP6 , D7P2NU4R6 
t U 6U5U 1 NL G BR4 , D 7R2NU4 R6U6D 1 L2U2NL6 
BR6 , D 7 h .'NU4R6U 1 BU 3B L . 'i it 1 3R BMD 1 BR 4 , 
D7R2U4NR4BU3R6ND L fcif J, 4 , r) 7R2NU4R6U4ML 
2BU2U1NL8BR4 

3O30 OA I A D?R2LJ4l^,NI)4U3BR4,D7R2U4B 
U3BP4 , BD5D 2R 2NU2R 4 U 7BR4 , D 7R2U4P4 NU 
3P2ND4BU3BR4 t O 7R2NU4R6U 1 BU6BR 4 
3040 DATA D 7R2U3BU4R4ND7R6ND 'BR1 , D 
/R2U4BU3R60 1 NL *'D6BU7BR4 , 0 7RI'NU4Kr>U 
7D 1 L2U 1NL6BR6 , D 7R2U4R6U3NLBBR4 , D7R 
2NU4R8U 1 L2U6NL8BR6 , D 7R2U4P6ND4L2U3 
NL6BR6 , D3RBBU2NL2U1 NL 9&D3D4L6NU2L2 
U2BU5BR I 2 ,R207R2U4BU3R4BR4 
3050 DATA D7ft2NU4R6U7DlL2Ul&ft6 , D5R 
2NU 3 ND 1 R 2ND2R2ND 1 R2U5BR4 , D7 R 2NU 4 R 4 
NU/ff4iU7BR4 ,D?BDL'L) ;F<: h U4NU3R4NU3ND4B 
R 2BD 1 ND3BU2LJ2BR4 , D 3R 2D4R 2U2BU2R4 U 3 
BP4 , ND 1R2NDI R6D 1 BD1BL 1L 1D1BL.1L1D1B 
LI I. I BJBL2D2R2NU3R4NU1R2U1BU6BR4 
3O60 DAIfl Dl lR2U5RBDlNl_e04UIID2L2U 
2L6D I R6U I BR6 

5. j 7.J DATA RlODlL10ft4DJ0ft2U7BRaBU4 
3080 DATA D 1 1 R2NU7RSU INL6U IOD2L2U2 
L60JR6BU1BR6 

3090 DATA D I 1 R2U6BU5R4D1 NL4ND lOU 1ft 

R6D 1 R4NDJ R2D 1 OBU 1 1 BR4 

3100 DA I A D 1 1 R2U6NR8D 1 R6D5U 1 1 BR 4 

3 HO DATA Dl 1R2NU8NREU iRSUl 0BR4 

312G 0A1A D11R2U7BLI3R6ND1R2L8U1RBD 

HBR4BUM 

3130 END 
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Whatfs your best source 
of information on 
color computing? 



Now you can improve your color computing skills . . . 
and it's easy to do, HOT CoCo gives you more practical 
information on the Dragon* 'than any other publica- 
tion. Nearly 150 pagfas a month! 

Every issue is packed with exciting new things for 
you to do. We won't waste your time with filler stories. 
You 11 get instructive columns: 

•IiJnier's Arcade— enjoy old-fashioned arcade 

style games on your computer 
•The Basic Beat— learn everything you need 

to program in Basic 
•The Educated Guest— discover how to use 

your computer as a teaching tool 
■Doctor ASCU — get answers to your 

technical questions 
•Graphically Speaking — create eye-catching 
designs that add appeal to your programs 
You also get a dozen easy- to- understand articles every 
month. Games. . utilities. . , programming techniques, „ . 
tutorials . . . graphics . . . education . . . hardware projects. 
They'll help you expand what you can do. And complete 
program listings show you how to use what you learn. 
That's not all. HOT CoGo saves you money too: 
•Candid reviews help you make every 
purchase a sound investment. 
•Informative ads let you comparison-shop 

from home. 
•New-product announcements tell you what's 
available before it reaches the stores, 
With all this at your fingertips, your subscription 
could pay for itself with one wise purchase. 

And HOT CoCo is risk-free. If you don't like your 
first issue, just write "cancel" across the invoice and 
return it to us- You won't owe a thing. 

Subscribe to HOT CoCo today. Twelve big issues are 
only $44.97 (US funds drawn on a US bank). Simply fill 
out the coupon below and return it right now to: HOT 
CoCo Subscription Dept, PO Box 975, FarmingdaJe, 
NY 11737, USA. 




' Dragpn u a regfrirmJ trademark of Dragon Data Ltd- 



YES! Help me improve my computing skills. Send me 
12 issues of HOT CoCo for $44.97 (US). I understand 
that with payment enclosed or credit card order I will 
receive a FREE issue, making a total of 13 issues for 
$44,97 (US). 

Get a 13th issue FREE when you enclose payment or 
charge it cm your Mastercard, Vise, or American Expre®. 

□ CHECK/MO □ MC □ VISA 



□ AE 



CARD | 

SIGNATURE, 
NAME 



.EXP. DATE, 



ADDRESS. 



.COUNTRY, 



I POSTCODE 

HOT CoCo • M Pine Street * Pfeteriwroiigk NH 0345ft * USA 
I 73DFDU 
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betting to 



grips with 
machine code 

Keith and Steven Brain simplify the jargon as they take a look 
at the S-22 Toolkit from Ashby Computers and Microtanic's Ace Trace . , . 



AS HOME computer users become more 
experienced they often feel that it is lime 
they left the relatively safe haven afforded 
by Basic and begin tc- delve deeper into 
the box to get to grips with machine code 
programming. 

A major problem for the novice who is 
looking for a machine code programming 
aid is that everything is steeped in jargon. 
There is not enough room here to explain 
all of this but to start with we will make a 
few simple definitions, which should make 
our comments later rather clearer. 

Opcodes 

A Machine Code Program consists Of a 
series of memory locations containing 
numbers which represent specific instruc- 
tions ot the CPU. These numbers are 
known as op codes. Although we normally 
use decimal (base 10) numbers the com- 
puter uses the more efficient hexadecimal 
(base 16) notation. 

In this the letters A to F represent the 
digits 10 to 15, so that any number up to 
255 can be indicated toy lwo digits, which 
can be stored in a single byte Unfortu- 
nately most people find it difficult to think in 
hexadecimal (perhaps because they run 
out of fingers). 

A Machine Code Monitor allows you to 
directly examine and modify the contents 
of specific memory locations. A machine 
code program can be created in this way, 
by entering the appropriate op- codes, but 
unless you have the memory of an 



elephant it is very tedious for anything 
other than very short programs. 

As most of us are happier with words 
than numbers, each op-code can also toe 
represented by a mnemonic, which gives a 
good indication of the action. For example: 
INCA (=4C) increments the value \n regis- 
ter A by one 

A Disassembler reads the contents of 
memory locations and translates the op- 
codes into mnemonics 

A Machine Code Editor allows you to 
construct a text tile using mnemonics 
(rather like a Basic program) which you 
can easlily modify during program de- 
velopment This text file is known as the 
source code and it cannot be executed 
directly. 
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Example of S-22 disassembly 



An Assembler translates the source 
code into object code, which is the final 
machine code routine. This is very com- 
pact, but difficult to edit 
A Trace program allows you to run your 
program in slow motion, with disassembly 
and. or display Of the contents of each GPU 
register at each step. 

Although a number of machine code 
programming tools have been available tor 
the Dragon for some time, two new pro- 
ducts have recently entered the arena. 
The S-22 Microcomputer Systems Toolkit 
consists of a small cartridge and extensive 
manual in what can only be described as 
an emnormous cardboard box, whilst Mic- 
rotanic Software's Dragon Ace Trace com- 
es on cassette, together with a slimmer 
manual in a "video box' 1 . 

The S-22 Toolkit is extremely well- 



sealed into a small cartridge. Unfortunate- 
ly, it is rather difficult to slide into the 
Dragon cartridge port, as to line up the 
PCB with the internal edge connector you 
must leave about 3mm of fresh air under 
the lower edge of the box! (Extensive 
fumbling and cursing soon gave way to 
standing the Dragon on its side for inser- 
tion.) 

The manual is in two parts, extending to 
over one hundred pages, but we found that 
it did not live up to its promise of being 
"easy to understand Undoubtedly the 
coverage is comprehensive but the style is 
a strange mixture of Listen with Mot ho r, 
Advanced Computer Science, Successful 
Salesmanship and a political manifesto, in 
which the thread somehow seems to get 
lost on the way 

Virtuous 

For example, on page 3 the author 
states "I will now take a pause as you read 
the programming man uai for the 6809, and 
a book on machine code programming If 
you return still in one piece and sane, I will 
continue to introduce S 22 to your 
machine", However, regrettably, he makes 
no suggestions on what to read, but 
instead continues to extol the virtues of the 
product at great length ("It's a workhorse 
and will probably never be to far from your 
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Example of Ace Trace source file 
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ACE TRACE 



Example of disassembly 
and register u$ing "trace" 
facility of Ace Trace. 



M>T 

START ADDR > 6000 

A-B-D-X Y U SP — EFMINZVC 

003400FF000OO0OOOO02FF 

8O0O 7E BB40 J MP *BB40 

A-B-D~X- — Y U- — SP — EFHIN2VC 

0O340OFFOO000O00O002FF 

BB40 CC 0034 LDD £*0O34 

A-B^D~X Y U SP — EFHINZVO 

0O340OFFO0OO0OOOOOO2FF 



BB43 



FF0O 




£*FF00 

IINZVC 



4 micro" — "that will serve you in years to 
come 1 

On major difference between S-22 and 
many other machine code tools for the 
Dragon is that it does not contain an 
assembler. The manual explains mnemo- 
nics but then goes on to claim that "sym- 
bolic assembly is more associated with 
'development machines' where very large 
programs needing mass disk storage are 
written". 

Assemblers 

Of course learning all the op-codes by 
heart is undoubtedly good lor the soul r but 
many excellent small system assemblers 
are available which make life so much 
easier for the machine code programmer. 

S-22 is independent of Basic having its 
own input/output routines with auto repeat 
and diversion to the printer port available. 
Commands are entered by single key 
presses and a high degree of nesting is 
supported. A logical memory address sys- 
tem is used which saves a lot of unneces- 
sary typing, and memory locations can be 
named (as for labels in an assembler). 

A major feature claimed for S-22 is the 
tracing facility included which allows you to 
step through your machine code program 
examining register contents at each point. 
Breakpoints are set by automatically in- 
serting the software interrupt op-code 
(&H3F) at appropriate points so that only 
routines resident in RAM can be traced A 
disassembler is included and blocks of 
memory are easily relocated. 

One interesting feature is the WRITE 
command which instantaneously trans- 
forms the contents of a series of defined 
memory locations into Basic data state- 
ments. This makes inclusion of machine 
code subroutines into Basic programs very 
straightforward. 

Many internal S-22 routines are 
documented but of course these are only 
available with the cartridge in place — and 
you are warned against copying themf 
Some example programs are included, 
together with "pseudo data (?)" sheets on 
the 6809, 6863 SAM chip, and 6847 video 
display generator, together with some 
incomplete information on standard Dra- 
gon routines. 



>W 

WRITE TO " BASIC" ? Y 
START HEXI7O0O 
ENDING HEX:700F 
TITLE 7SCREEN INVERT 
>G t 



An example of the use of the S-22 -write" command 
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REM S-22 DATA: SCREEN INVERT 



DATA 
DATA 
DATA 



142,4,0, 166, 132, 136 
64, 167, 128, 140,6,0 
37,245,57 



~ 



Our overall feelings are that, although It 
contains some novel fealures, the lack of 
an assembler (despite the price tag of 
£39.95), and the confused documentation 
makes this a rather unattractive package. 

Ace Trace contains 9.25K of code 
which normally starts at &H600 (that is, the 
first graphics page) but since K was written 
in position independent code it can be 
located anywhere in memory between 
&H0600 and &H5B00 on the Dragon 32 (or 
even higher on the Dragon 64), providing 
considerable ftexibiiity, This does, howev- 
er, restrict the amount of memory available 
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for your programs, although this is unlikely 
to be of practical significance for most 
users. 

If you leave Ace Trace in its default 
location on the graphics pages it will 
almost survive a system reset and Basic 
cold start (only six documented bytes need 
to be re-entered). The screen display is 
rather unusual in that green characters are 
produced on a black background. This is 
claimed to minimise eye strain, and made 
it obvious when you switched back and 
forth to Basic. 

The manual is much briefer than the 
S-22 version, but gives a well-presented 
introduction to the system with some ex- 
ample programs. The monitor provided a 
standard set of memory examine and 
modify commands, together with S(shrft) of 
blocks of memory, V(erify) of two blocks of 
memory, Disassembly and R(egister) dis- 
play. 

The Editor provides a comprehensive 
range of two- letter commands to construct 



your source file which can then be assem- 
bled to memory. FCB, FCC, FOB, DRG, 
and HMB directives, decimal, hex and 
binary number bases, addition, subtrac- 
tion, ASCII characters and labels are all 
supported, and the line editor is easier to 
use than the Microsoft Basic version. Lines 
can be renumbered, so that it is easy to 
insert additional material. 

The assembler is of the two pass type 
and plain English error messages indicat- 
ing the defective line are produced Source 
code can be saved and loaded within the 
editor, ass em bnler, and object code with 
the normal CSAVEM/CLOADM com- 
mands 

The Trace facility is very unusual and 
interesting as it runs in real time (at 1/500 
speed) and allows tracing in both RAM and 
ROM. At each step disassembly and/or a 
register dump can be displayed, without 
setting breakpoints, and tracing can be 
stopped and started by pressing the space 
bar at any point. 

Appealing 

Although it does not have all the fea- 
tures of some other ""all singing — all 
dancing" assemblers (for example, 
assembly direct to tape or disk) the Trace 
facility is a plus point and this is a very 
competitive product which should appeal 
to the novice. It is perhaps unkind to say 
that one of the most attractive features of 
Ace Trace to many users must be the 
price, but at only £14.95 it undercuts most 
of the opposition by a mile, which leaves 
you with more than enough spare cash to 
buy some decent books on machine code 
programming. This must be a winner.! 



Dragon Ace Trace 

Microtanic Computer Systems Ltd 

16 Uplands Road 

Oufwfcch 

London SE22 

Price £14,95 

S-22 (UK Sole Distributor) 
As hoy Computer Centre 
247, Asby Higti Street 
Scunthorpe 
South Humberside 
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Sounding off 

. and show how to use machine code subroutines in Basic programs with an 
excerpt from their book Advanced Sound and Graphics for the Dragon 

the routine this causes no problem, as you 
can simply EXECute the starting address 
of the routine to call it. 
100 EXEC&H6DO0 



MACHINE CODE is the ultimate language 
of the microprocessor and even if you do 
not go to the extreme of writing programs 
entirely in machine code you can use 
subroutines written in it to improve your 
programs. We cannot even attempt to go 
into trie details of 6809 code here, as that 
would take at least one whole book on its 
own (if you think that Basic is complicated 
then you will soon realise that machine 
code is rather like ancient Sumahan 
hieroglyphics by comparison). 

We will therefore just explain how you 
can use machine code subroutines in your 
Basic programs, and give a few examples 
of sound and graphics routines. All data is 
given in hexadecimal base. That may 
make things look even more complicated 
but if you want to get into machine code 
you are going to have to get used to it 
sometime, so you might as well start now? 

CLEAR ing space 

First you need to reserve room in mem- 
ory to store the machine code you wish to 
write so that it cannot be obliterated by 
Basic programs or variables. This is done 
with the CLEAR command, which is also 
used to reserve string space for Basic 
programs. To reserve space for machine 
code a second parameter must be added, 
which limits the highest address that Basic 
can use. Thus: 
10 CLEAR 200 

reserves 200 bytes for strings and: 

10 CLEAR 200.&H6OOO 

reserves 200 bytes for strings and the area 

above address &H6000 for machine code 

routines 

If you are going to do much work with 
machine code then you should invest in an 
editor/assembler but in the meantime this 
little program will allow you to enter code 
quite painlessly. There is no need to type 
to indicate hexadecimal numbers as 
this is added automatically (Assembler 
listings are also included for the fortunate). 
1 000 CLS:PRI NT "START ADDRESS" ; :l 
NPUT STS:ST=VAL("&H ' + ST$) 
1010 PRINT' START ENTERING DATA 
1020 PRINT HEX$(ST);:INPUT A$ 



[advanced 
sound & graphics 

fo* the Drago/Komputef 

ftdodhg mod™ code subfl&vtirifts 
ceith & Steven txoin 




1030 POKE ST f VAL("'&H ' + A$) 
1040 ST=ST+1 
1050 GOTO 1020 

One major difficulty with machine code 
is that there are no error-trapping routines 
built in, so if you make a mistake entering 
the data the whole thing can quite easily 
crash, 

Sound is turned on by loading a byte to 
address &HFF23, and the tone sounded 
depends on the value loaded into &HFF20. 
The duration depends on a time delay 
which you build into the program. This 
simple routine just makes a single sound. 
When you have entered the numbers in 
the second column of listing 1 from 
address &H6000 with the loader program 
above you call it by EXECuting from the 
start address. 

You should be able to define up to 10 
separate machine code routines on the 
Dragon within the USR n function but, due 
to a bug in the ROM, USR 0 is always 
called no matter what number you specify. 
Where no parameter need to be passed to 



If you RUN this Basic program it will 
make a single sound and then report back 
with OK, If you add 30 GOTO 20 it will 
repeat until you press BREAK. 

Where you need to be able to pass 
parameters to a machine code routine the 
simplest thing is to EXECute it after POKE 
values into it. The tone value used is 
stored at address &H6009, and the dura- 
tion as a two byte number at addresses 
&H6006 and &H6007, so try ex- 
perimenting by POKEing in different 
values. For example: 
20 POKE &H6007.&HAF 

If you are too lazy to think of values then 
try: 

20 POKE &H6007,RNO(&HFF} 
although we warn you that it will sound a 
bit like morse codel 

If you add 
30 POKE &H6009.RND(HFF} 
it will sound a little more like the orchestra 
tuning up. 

Saving routines 

The area of memory reserved for 
machine code is not saved by a normal 
Basic program CSAVE so you must 
CSAVEEM and take into account the 
address and length of the program. For 
example this first routine can be save by: 
CSAVEM M SOund ,r ,&H6000,&H6O14 H &Hl4 

Machine code allows you to make in- 
teresting sounds as these can change 
tone very rapidly. For example the listing in 
program 2 produces a " phase r" type 
sound It is entered from &H610U 

The Basic routine beiow calls it whenev- 
er a key is pressed, but POKEs different 
values into it according to whether A or B is 
pressed to produce two different sounds. 
20 IF PEEK(337)=255 THEN 20 ELSE 

I— PEEK(135) 
30 IF l=6S THEN POKE&H6O01 ,FF EL 
SE IF 1 = 66 THEN POKE&H6001 ,3F EL 
SE 20 

40 EXEC&H6100 ► 
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Listing 3 

50 GOTO 20 

II is often useful to be able to set up a 
sequence of tones to be played, and these 
are best organised in a "sound table" in 
memory. The program in listing 3 starts 
from &H6200 and reads tone bytes from 
listing 4 which starts at &H6250 and 
continues to sound these in sequence until 
it finds a zero. 

Use the loader program to enter some 
values into this table and listen to the effect 
(you will have all the space uo to &H«4FF 
available} To speed things up POKE a 
smaller value into &H620B. 



start and end address values in a H 6501/ 
&H6502 and &H650A/&650B, respective- 
ly For example if you POKE &H650A with 
&H05 then only the top half ot the screen 
will invert. 

The routine in listing 6 allows you to fill 
certain bytes of the hi -res graphics 
screens with any number. The main use \t 
in clearing parts of the screen or setting up 
a particular pattern. The routine places in* 
values in &H&601 and & H 6603 into con 
secutive bytes of the screen This k 
particularly fast as it is done in on 
movement by treating the 8 bit A and E 
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Listing 5 (above) and 6 {below} 
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Normal and inverted characters on the 
text screen can easily be inter- converted 
with the listing in program 5 which makes 
an EOR (exclusive OR) of each character 
on the text screen with &H40. The Basic 
program below wall invert the screen every 
time a key is pressed thus alternating 
between the two forms: 
20 l$=tNKEY$:IF 1$="" THEN20 
30 EXEC&H650Q 
40 GOTO 20 

No doubt you will be impressed by the 
speed of this routine which is virtually 
instantaneous. If you want to invert only 
part of the screen change the two byte 



registers as a single 1 6 bit D register. 

The start address of the area to be filled 
is at &H6605 &H660G and the end address 
at&H66GW&H660B: 
20 PMODE 3,1:SCREEN 1,0 
30 EXEC&H6600 
40 GOTO 40 

ff zeros are POKEd into &H6601 and 
&H6603 the top three-quarters of the 
screen will be cleared as for PCLS, and if 
&HFF is POKEd with zero and &H6603 
with &HFF the result is red and green 
stripes- Experiment with other values re- 
membering that each screen point is con- 
trolled by a pair of bits in FMODE 3. ■ 
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Michael Turner explains h* 
the intricacies of machine code, < 

FOR A long time J have found Basic very 
slow. Although it may be quick and easy to 
work in Basic for the production of an 
original program, the running speed of a 
Basic program leaves much to be desired. 

Even my change from the Sinclair ZX81 
to the Dragon, did little to satisfy my 
ambition in this respect, despite the 400 
per cent improvement in operating speed. 
(Experiments using both machines in fast 
mode showed that the Sinclair took 16 
seconds to run a program compared with 
four seconds for the same program on the 
Dragon.) 

Whenever action is required within the 
graphics of a games program, it is this 
slow operating speed that produces the 
greatest dissatisfaction to the DIY prog- 
rammer. In one of my efforts, called 
"Space Shot ', the action of the laser gun 
was especially irritating. It seemed an age 
before the shot from base reached the top 
of the screen. Not at all the high-speed, 
space action adventure I intended. 

Fading hopes 

The onfy answer was to master the 
intricacies of programming in machine 
code. Despite a year of searching through 
libraries and bookshops, I failed to identify 
and locate a suitable publication. Alt the 
books available seemed, to me. too difficult 
for the beginner. It must be remembered 
that machine code, like Basic, is machine 
specific. Books on machine code tor the 
Dragon were not readily available and 
those for the Tandy, a machine which 
shares some features with the Dragon, are 
oi limited value because of the differences 
in machine code application. 

Just as hope was beginning to fade, I 
acquired a copy of the "Dream" Editor/ 
Assembler 




— a program 'cassette pre- 
viously marketed by Dragon Data and now 
available by mail order from it's author 
Mike Kerry of Grosvenor Software, 22 
Grosvenor Road, Seaford, East Sussex, 
Even with this powerful new tool, the 
struggle was not oyer. It look some time to 
understand what ) was doing with the 
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teedy space- 
;e solution 

ains how the Dream Editor/Assembler helped him to master 

oode, allowing the conversion of his Space shot program from Basic 



package and to apply this new knowledge 
to the programs I wished to write. 

The main difficulty is that the booklet 
supporting (he Dream cassette assumes 
previous knowledge and experience of 
working machine code. Consequently, as 
a total beginner some weeks of trial and 
error (or should I say trial and crash) were 
necessary before I developed any under- 
standing of the operating procedures. 

Back to front 

Although I began in the logicaf way — 
working through the book from the begin- 
ning and entering into my machine each of 
the examples, it was difficult to get to grips 
with what the documentation was saying. J 
decided to reverse the process. This time, 
I started the book at the back by entering in 
the demonstration programs and then 
consulting the dictionary of terms to dis- 
cover what each line meant. This proved to 
be more rewarding. Through a process of 
substitution of values, I began to under- 
stand what the package was intended to 
achieve. 

My first hesitant, independent venture 
(still with the booklet firmly clutched in my 
left hand) moved the text display one 
character space to the Teft. I prepared the 
program in object code as shown below: 
LDX #$0401 
LDY #$0400 
LDA <X + 

STA P Y+ 
CMPX #$600 
BEQ $4E35 
JMP $4E28 
RTS 

The Dream Editor/ Assembler converts 
these values into machine code form (that 
is. strings of numbers buried within the 
memory of the computer). My curiosity 
made me anxious to see this conversion, 
which had been achieved by the assemb- 
ler, displayed on the screen A Basic 
routine allowed me to do this. 

f remember well the feeling of quiet 
satisfaction as the screen began to fill with 
numbers and I knew that I had achieved 
my first objective. Having noted the values 
from the screen, I cleared the memory of 
the machine and poked in the program 
fisted, starting at memory location 20001 : 
142 4 1 16 142 40 166 
120 167 160 140 6 

0 39 4 126 78 40 
57 



With the program re-entered, \ used 
EXEC 20001 to get it to run (I could have 
used DEF USR = 20001 : A = USR 0(0) to 
achieve the same result,} 

To understand the program when using 
the Editor/Assembler, it may be examined 
in its object code form. For example, in the 
first two terms in the program quoted 
above "LD" represents the load instruction 
while "X" and "Y" are the index registers 
doing the same job as the first part of a 
poke statement. The next term LDA,X + 
bads into the Accumulator "A" the value 
in memory location "X and then in- 
creases "X" by one. 




The At! Dream cartridge contains the 
Dream Editor Assembler and a Monitor 
Disassembler for use with Dream 

STA.Y-*- stores the value in Accumulator 
"A" at memory location "Y" and then 
increases M Y" by one, In the next fine "X 1 ' 
is compared with #$600 which rs the fast 
position in the screen memory The next 
two statements "BEQ" and "JMP" are 
equivalent of "GOTO" statements in Basic 
while "RTS" means return to entry [usual- 
ly back to Basic). 

As the objective was to improve the 
running speed, I tried to compare the 
program with its equivalent in Basic. Be- 
fore f had reacted to the beginning of the 
machine code program, by pressing the 
button on my stop watch, the program had 
already completed its task Clearly, I had 
the speed I needed and an accurate 



reading of that speed was irrelevant. 

Some major problems remained. I stiff 
had to find a method of gaining access to 
high resolution graphics, the use of the 
sound modulator and how to input from the 
joysticks during a program. Many of these 
difficulties were overcome after I obtained 
a copy of the valuable pamphlet Informa- 
tion for Machine Code Users published 
by Dragon Data but which does not 
accompany the "Dream" package. (Li- 
mited copies of ihe pamphlet are available 
free from Touch master, Kenfpg Industrial 
Estate, Margam. Port Talbot SA13 2PE 
Enclose a large SAE.) 

Armed with this essential information I 
was able to convert my 'Space Shot 
program from Basic to machine code, as 
listed below, and to achieve the laser shot 
speed that my space fiction program re- 
quired. 



182 
63 



1 

39 



0 39 ? 
78 111 142 



129 



16? 160 140 
78 74 142 



0 39 2B 126 
255 166 130 
16 142 5 
5 

99 142 

220 39 
39 

78 114 



126 78 224 126 79 32 167 
164 126 79 106 189 128 18 
90 129 
28 126 

5 224 166 128 129 142 39 
230 16 142 5 224 166 128 
6 
5 

129 132 39 205 
255 156 130 167 162 140 
223 39 3 126 78 

0 0 166 128 140 5 
171 246 255 0 193 254 
7 193 126 39 3 126 
142 5 224 166 128 129 142 
39 3 126 78 16 142 

0 76 230 130 129 
126 78 153 166 
33 128 134 133 
167 132 230 160 16 140 

0 14 39 3 126 78 151 134 
32 167 132 
3 126 
5 224 

5 223 166 130 176 162 188 
4 0 39 3 126 78 209 126 
78 36 142 4 0 
167 128 140 6 0 

78 229 142 5 224 134 142 
198 132 167 128 231 132 134 
128 198 143 142 5 160 
167 128 140 5 192 39 

79 1 142 5 160 198 
143 58 140 5 192 46 
132 126 79 14 126 78 

4 32 166 128 129 191 
18 140 4 64 39 3 
35 1 142 4 32 134 191 167 
132 126 78 44 142 4 64 

63 166 162 167 130 
39 126 
16 142 5 
5 192 
159 183 
4 
39 



0 0 134 
32 39 3 
132 129 143 



143 198 
5 224 46 
78 36 142 



58 140 

78 184 126 

16 142 



134 143 

39 3 



12 



3 126 
9 134 
S 167 

44 142 

39 

79 



126 



78 
4 
32 



16 142 
140 4 
5 160 
167 160 140 

79 182 5 
126 78 
128 140 4 

39 245 136 
134 13 183 255 
224 142 5 192 
128 140 



44 142 
96 



79 66 142 
159 166 128 
34 3 126 

5 191 
64 160 
17 129 143 
13 183 255 34 
34 126 78 
134 143 167 
39 3 126 




Space shot program iisting 
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CRICKET 



Dragon 32 — 



BETTER THAN THE 
REAL THING!" — 
Central TV 




"INGENIOUS 



BRILLIANT" — Personal 

Computer Games 

. . . FANTASTIC DETAIL . . . 
VALUE 100% M — 
Home Computing Weekly 

Yd* have l:i shr n ip teliEVR iV Bawling baiting Jnrj helAmg illdsr tfl1»l JoyiUcli Wfltro!. *i(h 
baltiivg and bawlrng actiDft m BIG. ANIMATED GRAPHICS GuarsmewJ 10 rrjke * Spectrum 
ower as sicd as a carrot! 11 you couldn't cane less abom cnckei, you'll be hookad. IF you're a 
Ian. you'll be ploytng air nighl* 



' REMARKABLE. . 
GRAPHICS" 100% 




Take your team from the 4th 
Division to the European Cup! 
Features 4 divisions, promotion, 
relegation, transfers, injuries, 
suspensions, weekly results and 
league tables, reserve team, crowd 
trouble, and all the fun, drama and 
frustration of managing a league club. 
One of the most popular 
Dragon games of all 
time — over 16,000 
satisfied customers — £6.95. 




PHOTO-FINISH: Superb new horse-race action Terrific 
graphics, authentic race cards, odds based on actual form, REAL 
TIME races from 5f to 2 miles, 'Sporting Life' result cards with 
distances, times, etc, and an incredible photo-finish feature. 1-4 
payers. £7.95 

dip (he coupon, or phone your 
™n despatched same <Jgy Cry T*S 



1 No need Id wait! Check with yflur 
3 Access iiumtwr Orders received belors 
post. 



PEAKSOFT. 4fl DUE EM STREET. HflLDERTON. NEWARK, NOTTS. T*l: G*3S 
705230 (24-hour answering) 

I ercJasB a cheque or PO. posl mo tha following- programs tha day my order arrwes: 



Name..... 



i 



PLUS MANY PERIPHERALS 

We also have many other assorted 
items for sale including Dragon 
literature — all at half price. 

Offers from trade welcome 



For a complete price list and further 
details, send an S,A.F.to: 

Breheny Advertising, 

l.TheChtmiirl. Union Sired, Ashbourne l>f:6 1FR Derbvshir 



DUCKWORTH 
HOME COMPUTING 

All books written by Peter Gerrsrd. former editor of Commodore 
Computing International, author of two top-selling adventure 
games for the Commodore 64, or by Kevin Bergin. Both are regular 
contributors to Persona] Computer News, Which Micro? and 
Software Review and Popular Computing Weekly. 

EXPLORING ADVENTURES ON THE DRAGON 
by Peter Garrard £ G. 95 

This ls a complete look at the fabulous world of Adventure Garner 
for die Dragon Computer. Starting with an introduction to adven- 
tures, and their early history, It takes you gently through the basic 
programming necessary on the Dragon before you can Stan wnting 
your own games. 

Inputting information, room mapping, movement, vocabulary _ 
everything required to write an adventure game is explored in 
detail There follow a number of adventure scenarios, just to get 
you started, and finally three complete listings written specially for 
the Dragon, which will send you off into wonderful worlds where 
almost anything can happen. 

The three games listed in this book are available on one cassette 

Other titles in the series include Sprites & Sound on the 64, 12 
Simple Electronic Projects lor the VIC, Will You Still love Me 
When I'm 64, Advanced Basic & Machine Code Programming on 
the VIC, Advanced Basic & Machine Code Programming on the 
64, as well as Pocket Handbooks for the V7C 64, Dragon, Spectrum 
and BBC Model B- 

Write in for a catalogue. 




DUCKWORTH 

The Old Piano Factory. 43 Gloucester Crescent, London NW1 TDY 
Tel: 01-485 3484 
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SPECIAL FUNCTIONS on the Dragon 32 
can be created using this program which 
makes use of the RTS subroutines called 
by the Dragon whenever a ROM routine is 
used. Every time the keyboard is pressed 
the ROM calls location 362 and finding the 
RTS instruction returns. Replacing this 
with a JMP to our routine the Dragon can 
be redirected to perform specie] functions 

The program is a collection of utility 
programs. I have provided two sets of 
functions, the first set being tape recorder 
commands, and the second set being 
graphics commands. Pressing the <down 
arrow> twice will call up the menu for the 
tape recorder functions, whilst pressing 
the < right arrow> twice will do the same 
for the graphics. Press any key to escape 
from the menu. The functions are num- 
bered between 0-9, but any of the keys on 
the keyboard could have been used. 

To call a function press the relevant 
arrow and then She number desired. Now 
instead of having to repeatedly type 
CLOAD <ENTER> when trying to load 
from the middle of a program on tape, just 
press the down arrow and then the N 2" 
(two key presses instead of six.) The 
graphics commands are similar abbrevia- 
tions of usual Dragon commands, with the 
exception of the invert screen routine 
which has been added. 

When a key is pressed the program 
checks to see if either of the toggles have 
been set for the function sets, If not the 
program checks if either of the arrow keys 
have been pressed, and if so sets the 



Functional 
features 

Peter Whittaker collates a collection of utility programs 
to create special functions on the Dragon 32 



relevant toggle and returns to Basic. If the 
appropriate toggle has been set the prog- 
ram checks to see if the key pressed 
corresponds to a function number or the 
menu and if so, clears the toggle and 
executes the function. If not the toggle is 
cleared and then the program returns to 
Basic. 

The functions themselves are largely a 
matter of calling Basic ROM routines from 
machine code. In brief there are eight 
steps to follow: 

• Create a tokenised Basic line. 

• Save the pointer at &HA6. (LDX 
>$A6:PSHS X) 

• Point X register to start of Basic line. 
(LEAX <&BASIC, PCR) 

• Store X at $A6. (STX >$A6) 

• Load the A register with the first 
character. (LDA ,X) 

• Clear the condition code register 



(ANDCC #$FE) 

• EXEC ROM routine. (JSR 47 1 34) 

• Restore pointer. fPULS XiSTX 
>$A6) 

It is not possible to extend this program 
from Basic, but is entered with an assemb- 
ler it Gan be easily modified. To increase 
the number of functions in each set, alter 
the key comparisons in blocks 50 and 170, 
and add your own extra functions. To 
increase the number of function sets (that 
is keys calling the functions) create extra 
toggles in block 20, and extend the key 
check in block 30, 

If entered from the Basic roader the 
program can be saved as machine code 
by CSAVEM "FUNCTIONS "&H7C9D, 
&H7FE6,&H7C9D Remember to CLEAR 
200,31900 before reloading. To enable the 
function keys enter EXEC&H7C9D and to 
disable POKE 326,57 ■ 



DONN RRROU FUNCTIONS 



1 5 

33 
4 > 

6> 



SKIFF over- a. Program, 
CLQFIP <% Program. 
CSflVE ft Pro9rwu 
L I ST £ P r Q&p&ffi ■> 

M0T0RON & AUDI DON. 
no TOR OF 



OR OFF & RUDIOQFF 







I RIGHT ARROW FUNCTIONS 



3 > 

■3 1 



PCLS the 9r.?.Phic:s scree'n. 

CSRVEM the 9r-aPhics screen. 
D i sP 1 ay 9r *.p hi c% screen , 
"LOROM 9r^.Phic^- screen etc- 



Assembler listings for function 

7C9P 

7C9D 6E7CRB 
7CR0 BF016B 
7CR3 B67E 
7CR3 B701SR 
7CRS 39 
7CA3 00 

7crr m 
TCfffl 3416 

7CRD 

7CB0 26 IE 
7CB2 F67CRR 
7CBS 1 02601 R3 
7CB9 819R 
7CSB 2797 

7cbd eiG9 

7CBF 2709 
7CC1 3316 

7CC3 39 
7CC4 7C7CR9 
7CC7 3316 
7CC9 39 
7CCR 7C7CRR 
7CCD 3516 
7CCF 3? 
7CO0 7F7CR9 
7CD3 3131 
7 CDS 27 IF 
7CD7 8132 
7CD? 2737 
7CC'B SI 33 
7CPP 274F 



keys 

20 9 START COX #GBEGIN 

20 STX 363 

20 LDR #l£6 

20 STR. 3*2 

20 RTS 

20 &TOGG1 FCB 0 

20 <ST3GG£ FCB 0 

30 
30 
30 
30 
30 
30 
30 
30 
30 
30 



LDB STCiGGl 
SHE EFUNC1 
LPS «TQrjG2 
LBHE flFUHCZ 
CUFR #10 
BEQ epNl 

cnpfl #9 

8EC fiOME 
PULS D»X 
RTS 

49 9GM1 jhC STOGG1 
40 PULS D t X 

40 RTS 
40 ttON2 IMC GT0CG2 

40 puLS I? ■ x 

40 pis 

30 <?FUNC1 CLR fSTCCGl 



30 
30 
50 
30 
SB 
50 



CHPfl #49 
BEG? EFNl 
CM PR #50 
BED. 6PN2 
CMPR #3L 
BEQ ©FN3 



7CPF 

7CE1 

7CE3 

7CE5 

7CE7 

7CE9 

7CED 

7CEF 

7CF3 

7CF5 

7CF6 

7CF8 

7CFR 

7CFE 

7000 

7D02 

7D04 

7D07 

7099 

7C-0P 

7D0D 

7010 

7012 

7014 

7Dl6 

701R 

7D1C 

7DI6 

7020 

7D23 

7D2? 



3134 

2767 

6135 

277F 

6136 

10270O99 

P10R 

102706R3 
39 

3413 

306000 I 3 

9FR6 

R684 

1CFE 

PPBS 1 E 

3510 

?FR£ 

3516 

7E3371 

R300 

9FR6 

3410 

30.SD0PI13 

9FR6 

R(534 

1CFE 

6CB6D4 

351 0 

9FR6 



50 CM PR #52 

50 BEQ GFN4 

30 CMPfl #53 

50 BEQ 9FN5 

30 CMPR #54 

50 r_eEG? (2FN6 

50 CMPR #1B 

30 LBEQ I2TITLE1 

50 PULS 

50 CT'? 

^0 f?FHl LPX >»R6 

60 PSHS X 

60 LERX eSKIPF,PCR 

50 STX >*fl6 

60 LOR * X 

60 PNDCC *t*FE 

60 JSR 47134 

60 PULS X 

60 STX >*R6 

60 PIJLS 0,X 

60 JMP 33643 

60 fiSKtPF PCS 1^3, PI 

70 (SFN2 LDX >*F16 

70 P^HS X 

7« LERX (5CL0flC',PCR 

70 st;-: ;>*R6 

70 LDR i X 

70 RNDCC #*FE 

70 JSR 46804 

^0 PULS 'A Comlnuadfln 

70 3.TX >*R6 page 30 
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70 Pl>LS DjX 

70 JMP 33649 

70 iscuortp fcs 153,0 

80 <SFU3 LDX >*R6 



PC- 

30 

80 

pR 

80 
80 
88 



PSHS X 

LERX GCSRVE,FCR 

STX >*R6 

LDR 

BNDGC WE 
JSR 46722 

X 

K,D 



PULS 
STX 
PULS 
iMP 

99 <?CWE FCB 154,0 
90 (2FH4 LO-X >*R6 



90 


PSHS 


X 


30 


LERX 


<5L I ST, PGR 


98 


STX 


>*R6 




LOR 


. X 


30 


RNPCC 


#*FE 


30 


JSR 


36522 




PULS 


H 


30 


STX 






PULS 


0, X 


30 


■JMP 


33645 



30 ELIST FCB 143,0 



7027 3516 

7023 7E5371 

7D2C 9900 

7P2E 9FR6 

7D30 3419 

7032 30809013 

7036 3FR6 

70 3^ R634 

703R 1CFE 

7D3C BDB6S2 

703F 3510 

7041 3FR6 

7043 3316 

7D45 7ES371 

7P48 9P00 

704P 9ER6 

7D4C 3410 

704E 30SD0013 

7052 3FR6 

7054 R634 

7056 1CFE 

7D58 BDBERR 

7038 3510 

7050 9FRS 

7D5F 3516 

7061 7E3371 

7064 3500 

7066 BDB015 

7063 B6FF23 

7D6C 8R8S 

7D6E B7FF23 

7071 B6FF01 

7074 8R03 

7076 B7FF01 
7073 B6FF03 
707C S4F7 
7D7E B7FF03 
7081 3316 
7083 7E3371 
7D86 B068IS 
7089 B6FF23 
708C 34F7 
7DSE R7FF23 
7D91 35 It 
7093 7E8371 
7036 8630 
709? BD7F08 
709B 3E0406 
703E BF00SS 
70R1 8E70CF 
7DP4 BD70RR 
70R7 3516 
70R9 33 
70RP R689 
7DAC 6100 
7DflE 270? 
7PB8 S1FF 
7DB2 2712 
7DB4 6O800C 
7DB7 20F1 
7DB9 FC00S6 
7DBC C4E0 
-OFF ^0020 
70C1 FD00SS 
70C4 20E4 
70C6 BDP0ER 
70C9 S660 
70CP BD7F03 
70CE 33 

70CF 736574806F6E63S0 

128, "one", 128, "f u.r>ct tons" - 13.' 13, " 
I*, 123.. "skipf ", 126, "wer'MSS.. "a" , 128 

70Fi 70726F677261 60GD J 50 FCC ''P^ra^ 11 . I 3 , 

"el©***", 123, "*M28> n P 
^ra*™ ■ 13.- "3" , 128- "csave" 
7E12 806JS070726F6772 150 FCC 1 28 , '" -a " ■ J. 28 , 

*Pro*r*Pn ",13j "4'M28, "list", 128 
■ pr «" .i 128, "Proirau*"! 11 .■ 13 
7E2E 33806O6F746F726F 160 FCC '3". 

123. "motor^n" , !2s. ,r .?.-^cr ■ 128, !*4MMltdon H * l 

3j ^MSS/"'^^^ ■ h *fld%'t£8'j r n-jidiooff " -253 

7ESC 7F7CPP 170 BFLlMCS CLR 

763F 8130 178 CMPR #48 

7E61 2710 170 BEG <2FC0 

7^63 3133 170 CMPR #57 

7E65 272B 170 BFC *?C9 

7E67 3138 L78 CWPft #56 

7E69 2733 170 BEQ ?FCS 



100 


5FN5 JSR *©015 


100 


LOR 


65313 


100 


QRR 


#8 


100 


STfl 


6531? 


100 


LOR 


65281 


100 


GRR 


#8 


100 




6328 L 


100 


LDR 


652B3 


100 


RNOR 


#247 


100 


3TR 


65283 


1 nn 


PULS 


O, X 


J 00 


JMP 


3364? 


110 


I3FH6 jsp $30 1@ 


110 


LOR 


SFF23 


1 10 


flNOfi 


#247 


110 


ETR 




118 


PULS 


0, X 


1 10 


JMP 


33649 


120 


iPTITLFl 


LDR #12 


120 


JSR 


»CLS 


120 


L0i=< 


#1030 


120 


ST>^ 


*88 


1.30 


LDX 


#I2TL.E1R 


130 


•JSR 


«?PPT 


130 


PULS 





130 PTE 
140 liPRT LOR 



.140 
T.40 
140 
140 
140 
140 



#.18 
8NNLN 
#255 
8EQ - 8D0NE1 
JSR *300C 
BRR i?PPT 



cr-rpH 

8Eq 
MPP 



140 ©NULH L.OP S38 



148 

140 

1.40 
140 

140 ID6NE1 
i op 



140 
140 
140 



RNDB #224 
Fir '00 #32 
STD *&S 
BRR rap FT 

JSR 41134 

JSR (ICL8 
RTS 

set" , 



7E6B SI 37 
7E60 1 O2700SE 
7E71 8 1 3 f 
7E73 10270093 
7"E77 3109 
7F7« 1027O0PR 
7E70 3516 
7E"F 33 
7E80 BE00SR 
7ES3 4F 
-p : -4 ^730 

7^-36 BC0867 
7E89 23P3 
TE8B R7S4 
7E80 3516 
7E8F 7 E 8371 
7E32 RFPnsc!fi 
7F35 ^634 
7E97 43 
7^98 R788 
7£?R 8C00B7 
7E90 25F6 
^E3 E ' 351 F 
7EP1 7E8371 
7ER4 3516 
7EP6 3ER6 
7EP8 3410 
7EBP 30SO00U 
7ERE 3FR6 
7EB0 H694 
7EB2 ICFE 
7EB4 B0B632 
7EB7 3510 
7EB9 3FR6 
7EBB 7E8371 

7EBE 3P402247524 1.5043 200 ECSRVEM FCC 134, "M" 

" GRRPHI CS " " A " > 233 , 1 40 
7ECE 23264S424123C532 200 FCC 4<HBR >" 137, 

" 236", 135,255 
7EDR 3C23264S42422929 200 FCC 140. "<^H8B?>, 

<. " ,255. 140, "< 6.HB7 V , 137, n 256' V 



: 


CMFR 


TIT JO 


j.70 


LBFR 

't- f t, "j^ 


L«_P i 


170 


CMPR 


#?4 


1^0 


L6E9 


SPG6 


1.70 


CMPR 


89 


170 


P..8EQ 


r?TITLE2 


i 7tf 


PULS 


0>X 


170 


RTS 




180 


<5FC8 LDX *BR 


180 






1 30 


'5FC1R 3 r n 


180 


CMPX 


*P7 


130 


8L0 


^FClfi 


1 80 

* — w 


SIR 




130 


PULS 




130 


;m? 




i oca 


»PFC3 L0» 




1^0 


SFC2P LOP ■ >: 


130 


COMR 




190 


STR 




190 


CfriPX 


i&7 


198 






1.90 


P'JLS 


D , K 


190 


■JMP 


33649 



200 i?FC3 PULS 0,5< 



200 

200 
290 
2O0 

200 

200 
200 

200 
200 
200 



LOX >*R6 

PSHS X 

LEHH IECSPVEPT..PCR 
STX >*R6 
LOP ,X 
RNOCC #*FE 
JSR 46722 
PULS X 
STX >*R6 
JMP 33649 



7EF1 FF8C232643423829 
w < fcHBS > )j 353 " ,0 



210 



195 

FCC 255,140, 



7EFF 


E'ORROl 




(?FC7 JSP 43521 


7F02 


BDP0CP 


220 


JSR 


41 134 


7F05 


3516 


220 


PULS 


D,X 


7F07 


7ES371 


220 


JMP 


33649 


7F0R 


9EP6 


230 


&FC6 LOX >*R6 


7F0C 


3410 


230 


PSHS 


X" 


7F0E 


30600013 


230 


LERX 


(SCLOROM.PCR 


7F12 


9FR6 


230 


STX 


>*as 


7F14 


R684 


230 


LOR 




7F15 


ICFE 


230 


RNOCC 


#*FE 


7F18 


B0P604 


230 


JSR 


46304 


7F1B 


3510 


230 


PiJLS 


X 


7F10 


?FRr-7 


238 


STX 


>*R6 


7FJF 


3516 


230 


PULS 


o,x 


7F21 


7E337I 


230 


.JMP 


33643 


-F24 


3?4O0O 


230 


8CL0POM 


FCB 133-77^ 


7F27 


3630 ' 


248 


(STITLE2 


LOP #123 


7F23 


P07F0S 


240 


JSR 


QCLS 


7F2C 


SE0406 


2 4 0 


LOX 


#1030 


7F2F 


FF^?CF 


240 


STX 


*8S 


7F32 


8E7F48 


250 


L!> 


#I?T:_F.2R 


7F35 


807 D PR 


2^pi 


JSR 


^PRT 


7F33 


8660 


230 


LOP 


#36 


7F3R 


B07F0S 


250 


JSR 


3CLS 


7F30 


3316 


253 


PULS 


o,x 


7F3F 


33 


250 


PTS 




7F40 


7 3 6574 307477 6F?0 


260 


|?TLE2'P F 


"CC "s-*t" 



■ 123, "tuc" -128, ,J functions", 1 2 > 1 3 , 0" ■ 12S. 

,: p-i - " ; , 1 26, "the-- , 1.23, " 9ra=" h i cs " , 128, "scr«T,".. 13 



7F6E 33S0696E76657274 260 



FCC "3" 



123, "invert" .- 128, "the" > 123, "9 r a Phi eg." , 1 

23: "scr-is-en" , 13 
7F3B 3880637361766360 260 



FCC "3",T23. 



"esjveft" ■ 123. "the" -128. "9raPhics'M 

23 "ecr??'fl" 13 



T p- flP! 3' T 806d6?^370fJC61 



FCC "7'M28 



2^0 

1 H?.sp lay" . 123, "Or*PhidS% 128, "scree 
n" .- 12 . ,r 6" , J 28, "clo*d^" ,128, "9riPhica'" , 129. "etc" , 255 
7F08 8E0400 230 SCLS LOX #1024 

7FDB BF0333 280 STX *88 

7F0E R730 230 3.CL31 STR ,H* 

~ ~E0 830^00 330 GHFX #1536 

7 p E3 25F9 2:30 SLC SCLS1 

^FE5 33 230 RTS 

'FE6 230 ENO ESTRRT 
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50 DRTfl 


142 


■ 124 


> 171 


; 131 , 1 


■ 52 , 


22 , 


246 


, 124 t 


163 i 38 


m DRTfl 


30 , 


2^b 


> 124 * 


170 , 16 


39 > 9 


, 53 


j 22 


.■ 57 j 


124 


70 DRTR 


124 


j 169 


j 53 , 


22 > 57 


169 12 




43 , 


33 , 31 


, 123 , 


60 DRTR 


39 * 


55 , 


129 , 


51 . 39 , 


, 129 , 


54 


, ie 


, 33 * 


0 i 15:3 


90 DRTR 


123 


, ia 


, 16 , 


39 , 0 , 



29 n«&H7CSO : RESTORE Basic foader Tor Tunctlon Keys 

30 READ B-JF B=999 THEN END 
40 POKE R,B ! fi=fl+l 30 

* 107 , 134 , 126 . , 1 . 106 , 37 , 0 . 

■ 33 , 1 ■ 1 63 j 129, 10 , 39 , 7 ; 129 , 9 
124 , 124 , 170 , 53 , 22 , 37 , 127 , 124 , 

50 

79 ., 129 , 52 , 39 , 103 > 123 , 33 , 39 , 12 

163 , 53 , 22 , 57 , 153 , 166 , 52 , 16 , 49 

> 141 * 0 j 19 , 159 166 , 166 

100 DRTR 132 , 28 > 254 . 18? , 1B4 , 30 , 33 . 16 , 159 „ 166 , 53 , 22 , 126 

> 131 , 113 , 165 t 6 , 158 , 166 , 32 

113 DRTR 16 , 43 > 141 , 0 , 19 , 133 , 166 , 166 , 132 , 28 , 234 , 169 , 132 
. 212 > 53 , 16 , 159 , 166 ■ 33 . 22 

120 DATA 126 ; 131 , 113 , 153 . 0 , 159 , 166 , 52 , 16 , 48 , 141 f 0 , 13 , 
159 ■ 156 j 166 , 132 j 2(5 , 254 « 109 

130 DRTR 162 , 130 > 53 , 16 , 159 . 166 , 53 , 22 , 126 , 131 , 113 > 154 , 0 
, 155 , 166 > 52 16 • 4. : , 1.4: . v> 

140 DRTR 19 , 159 , 166 , 166 . 132 . 28 .■ 254 . 1 89 , 142 ■ 1 70 , 53 , 16 , 15 
3 ■ 166 , 53 , 22 , 126 , 131 , 113 * 14? 

150 DRTR 0 , 133 ■ 128 , 21 , 1*2 , 255 . 35 , 13© , 3 , 133 , 255 , 35 , 182 , 

255 j 1 j 136 j 8 , 163 , 255 , 1 

160 DflTfi 162 , 255 , 3 , 132 . 247 . 163 , 255 , 3 , 53 , 22 , 126 , 131 , 113 
.. 163 ■ 126 , 24 . 162 , 235 , 35 > 132 

170 DRTR 247 , 133 > 255 . 35 , 53 , 22 , 126 , 131 > 113 , 134 , 126 * 189 , t 
27 , 216 , 142 , 4 , 6 . 191 . 0 , 136 

16© DRTR 142 ., 125 , 207 l 139 , 125 , 170 , 53 , 22 , 37 , 166 , 129 , 129 . 1 
3 ■ 33 .■ 3 , 123 , 255 , 39 , IS , 139 
190 DRTR 126 , 12 , 32 . 241 , 232 , 9 , 136 , 196 , 224 > 195 > 0 , 32 , 253 , 
0 > 136 , 32 , 228 , 1@9 , 160 ,234 ' 
200 ORTR 134 , 96 , 189 , 127 , 216 , 57 , 113 > l&l , 116 , 128 , 111 , 110 . 
101 , 126 , 102 . 1 17 110 * 99 , 116 , 105 

210 PRTR 111 , 110 , 115 , 13 , 13 , 43 , 128 , 115 , 107 , 103 , U£ , [02 , 1 
£S .- Ill j 118 , 101 , 114 , 12© , 9? r \2B 

220 DRTR 112 , 114 , 111 , 103 , 114 , 97 , 169 , 13 , 30 , 126 , 93 , 108 , 11 
1 , 97 , 100 , 126 , 97 * 128 * 112 * 114 
230 DRTR 111 , 103 , 114 , 97 , 109 . 13 , 51 , 128 , 93 , 115 , 97 , 116 , 101 
12S j 97 j 128 , 112 > U4 , 111 > 103 

11? , 116 , 128 i 97 , 12 
111 , 110 t 128 * 97 , 1 

n i , ii4,ui ■ 102 . 

■ 124 , 170 , 129 , 48 t 
> 54 > 1 6 > 39 ji 8 j 147 

290 DRTR ?3 , 22 , 37 , 190 , 0 , 186 , 79 , 167 > 128 . 188 * 8 . 183 ,37,2 
49 , 167 , 132 , 53 , 22 > 126 , 131 

300 &RTR 113 , 190 , 0 , 166 , 166 , 132 > 67 , 167 , 128 , 188 , 6 , 16^ . 37 
i 246 , 53 , 22 , 126 , 131 > 113 , 53 
310 DRTR 22 , 156 , 166 , 52 , 16 , 48 ■ 141 , 0 , 17 . , 166 . 166 , 132 

26 > 234 , 189 > 182 > 1.30 , 53 , 16 " 

113 , 154 , 77 > 34 , 71 j 82 , 65 > 80 , 72 .. 

65 , 41 , 137 , 50 , 53 , 34 , 195 , 255 , 1 

40 , 3B , 72 , 66 , 33 .■ 41 , 137 , 50 , 53 

44 , 51 .■ 5? , 37 , 0 , 189 . 170 , \ , \B3 , 

141/0 , 19 , 159 , 166 > 166 > 132 

131 , 113 , 153 , 77 . 0 ., 134 > 128 , 169 



240 DRTR 


114 , 


97 , 


103 .- 


13 j 52 , 123 , 


108 , 


105 , 


3 , 112 j 


114 , 


i r 1 


■ 103 


, 114 » 97 , 109 






250 DRTP 


13 r 


53 * 


128 i 


109 » III , 116 , 


111 , 


114 , 


10 .. 100 , 


[ 2t: 


37 


, .117 


, 100 , 105 , 111 






268 DRTfl 


111 . 


110 


. 13 , 


54 , 126 , 103 , 


111 , 


115 


102 t 128 


, 97 


, 110 




> 126 , 97 > 117 


270 DRTR 


100 , 


103 


■ Ill 


j 111 * 182 , 102 


f 255 


■ 127 


39 , 29 , 


; 2? 


, 57 


, 33 . 


43 > 129 , 56 






280 DRTR 


39 j 


57 , 


129 > 


55 , 16 , 39 , 0 


* 142 


, 129 


, 129 i 3 


, 16 


i 39 


, ci 


170 





320 DRTR 159 


:.6t 


, 126 




131 , 


73 j 67 , S3 


i 34 


44 


40 


, 253 


330 DRTR 146 


f 40 




^2 


■ 66 


40 , 40 , 36 . 


72 , 


66 , 


66 


i 41 


340 DRTR 41 , 


44 , 


4t: . 


255 


.- 148 


, 54 , 133 , 


255 . 


149 , 


40 


> 3.3 


350 DRTR 72 , 


66 i 


36 , 


41 


. 41 , 



160 


, 234 > 53 , 22 


, 126 


, 131 






DRTR 113 j 158 , 


1 b6 


52 . 


16 , 


. > ■ 


, 254 .. 163 , 182 , 212 , 53 > 15 




DRTR 15? , 166 ■ 


53 . 


22 , 


126 , 


. 127 > 216 . 142 , 


4 , 6 


, 191 


■ 0 


380 


DflTH 136 , 142 , 


127 , 


64 . 


189 , 


53 


32 57 , 115 .■ 


101 , 


116 , 


128 , 


390 


DRTR 119 . HI , 


128 , 


102 


, 1 17 


13 . 


13 , 48 , 123 .■ 


112 j 


99 . 


106 


400 


DRTfl 128 , 116 • 


104 , 


101 


, 129 



125 , 170 , 134 , 96 , 189 , 127 , 216 , 

116 

110 ■ 39 , 116 ■ 105 , 111 , 110 . 115 • 

115 

103 , 114 ■ 97 , 112 . 104 , 105 , 99 , 
115 , 129 , 115 , 9? . U4 , 101 , 101 , U 0 

410 DRTR 13 ,57 ; 128 . 105 , 110 . 113 , 101 , 114 116 . 128 , 1 16 , 104 f 
10] .. 123 .. 103 , 114 j 97 ji 112 j 104 , igs 

,■ 115 , 97 , 118 181 > 109 , 128 . 1 16 

430 DRTR 104 . 101 .. 126 , 103 , 114 .. 97 . 112 , 104 , 105 , 99 - 115 . 128 ■ 
115 ■ 93 , 114 , 101 , 101 , 118 , 13 j 33 

T'HTfl 126 , 100 . 103 . 1.1? . 112 , 108 , 97 , 121 , lag # , 114 , q 7 . 

112 , 104 , 105 i 99 , 115 , 128 , 115 , 99 

450 DRTR 114 ( 101 , 101 ( 1 10 , i3 , 54 , 128 , 39 , 109 , 1 1 1 > 97 f T 0PI . l9 
9 , 128 , 103 , 114 , 97 , 112 . 104 . IPI^ 

4S0 r, RTfl ?9 , n5 , i£& , iei j L16 ^ _ 142 ■ 4 , 0 , 191 , 0 , 136 , 

16.- , 126 ■ 140 , 6,0 , 37 , 243 

470 DPTR 37 ,999 
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MICROTANIC COMPUTER SYSTEMS 



MICROTAN 65 #° compute* & aspb&oml/ 



For less thin 1 60 you Stan building ¥ ou' Own Compuler 
IhAl truly SuilS yQut rwedS and. Of COurSt evbTilujIly fur i-icrt' 
sucwrmr In any Onmpiutfct IvlibUr Ofl-lhe-shtflf 

MICRO I AW 65 cornea in hit loim tumpleit? wiih minu^i Igh 
.nslruclicmv hoard #i!ri tnmp(inf n1 5. <orm or fully &u.l|| 
our loll bach up service, and you* own Mieio-Uri Wen id 
Vaga^ne available an &ubuiioiion 



FLEXIBLE & EXPANDABLE SYSTEM — 1 K to 256K! 

1 MASS E PROM STORAGE BOARD 
6 INDUSTRIAL CONTROLLER BOAR0 
9 4 Ok. HAM BOARD 

10 HIGH RES GRAPHICS 2£-6a2BG 

11 PRINTER F AC fc BOARD 

12 ASC1 1 KEYBOARD 



DISK CONTROLLER 
REAL TIME CLOCK 
EPROM PROG CARD 
SOUND 6OAR0 



5 SERIAL I/O BOARD 

6 PARALLEL V0 BOARD 





Mifrrj^jn 



FULL Range of software 

Languages available Machine Code 
Assembly Baste. Forth, 
arid P.lo1 

HOW TO ORDER: 

Enter details m 1he coupon below, enclosing 
yaut ctififlue mar>& pa va frit lo MiCrolamit Com- 
piler SySl»ms Hd. Pnces inoude VAT add £ 1 50 
p£p Please allow 1 J day-F. tor rlehMftry 

!:■ 

MICROTANIC COMPUTER SYSTEMS L TD 
1 B UPLAND RD LONDONSE?2 
T^l Nu 01-693 1 137 



I 



BUILD 

as fAsr 

OR SLOW- 
AS YOU 
LSKEf 



MICROTAWIC COMPUTER SYSTEMS LTD 

SHOWROOM 1G UPLAND RD MAILORDER 

DULWICH, LONDON SE22 235 FHIERN HD DULWlCH 

TEL 01 £93 1 137 LONDON 5E22 



Fun 

• nslrudKjns 
manual 



AfS0 a^rJafrfe tfiffft 

wanftam Foresl Comrxiier Cenne 

&B9 Lee BrfOge Rd 

Ni Whiops Cross. WaHhamsio* L7 

Tel 



Please r usn m» my ifi/rer M 

□ Ki1 fof m - i wn bu ild - yi-e : l S'^ 

□ Fully Built 9h 
D Co'nplele syslem wa.H Chad 

S « nctose m v c necjue/P O f Or £ 
Name 
Company 

Address 





A SPECIAL LAUNCH offer, exclusive to 
readers of Dragon User, is being offered 
by Incentive Software lo coincide with the 
release of Incentive's latest game Back 
Track, for the Dragon 32. For a limited 
period only, readers are entitled to £1 .50 
off the recommended retail price of £6.50, 
The offer closes on October 31 . 

Back Track consists of the attempts of 
Eddie to escape me innermost depns of 
the mad professor's labyrinth. The profes- 
sor has created a series of five tests of 
increasing complexity to see if Eddie can 
come through without losing the will to live. 

Items of fruit help Eddie to restore his 
strength, while skeletons of previous vic- 
tims sap his strength. There are also 
snakes that sporadically come awake ha: 
Eddie must avoid ai all costs. 

The display shows the plan view of one 
of the rooms with Eddie in the middle 
Movement is achieved using the cursor 
keys, though you can define your own key 
controls as directed by the program, 



Back 
Track 



Take advantage of incentive's 
special launch offer for readers of 
Dragon User 

Pressing the "M" key displays a map of 
the maze provided Eddie has managed to 
locate it. 

Objects are automatically picked up as 
Eddie enters a room and h s w 1 1 power is 
displayed at the left of the screen and 
automatically restored when appropriate. 
To escape, Eddie must search for the five 
keys that will allow him to head for the exit 
and freedom. 

To add incentive to the game, there is a 
"Back Track Champ" competition. On 




finishing the final stage of the game, watch 
the screen and complete the entry form 
enclosed with the game. Five winners will 
then be invited to attend a play-off at 
Incentives offices. The winner will win a 
complete Cumana DisK Drive system 
worth nearly £300. 

To order your game simply cu! out the 
coupon on this page and send it, together 
with a cheque or postal order for £5 to: 
Incentive Software, 54 London Street, 
Reading RG1 4SQ. 



i 



LAUNCH OFFER 



i 



BACK 
TRACK 

DRAGON 32 



EXCLUSIVE TO 
DRAGON USER READERS 

£1.50 

VOUCHER 
WAIL 0BCER ONLY 



ONLY ONE COUPON; PER OHDEH VALID ONLV. 
MAIL ORDER DIRECT TO INCENTIVE SOFTWARE LTD. 
54 LONDON STREET. READING. 
VALID UNTIL 31 si OCTOBER 



INCENTIVE SOFTWARE 
LTD WILL ACCEPT 
ORDERS FOR 
"BACK TRACK" 
AT THE REDUCED 
PRICE OF £5 
(NORMAL PRICE E6 50) 
WITH THIS VOUCHER 
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DRAGON 
OPEN FILE 

Send us your Dragon programs, beginning with a general description and then explaining how the program is constructed 
Take care that the listings are all bug free, enclosing a cassette and, If possible, a printout. We pay E6 for each original 
bug-free program published, double for the program of the month. If you have any problems with the fistings, please send 
/our queries to the appropriate author, Dragon User, 12-13 Little Newport Street, London WC2R 3LD 



— 







Snake 



From David Herman in Kent 
IN THJS game, a snake wriggles around 
the screen and you must shoot from the 
centre of the screen at the end segments 
of Its tail. 

There are two levels of play and you Cc 



decide on how many shots you would like. 
Level one is easier and the more shots you 
take the better chance you have of win- 
ning. 

A score may only be made if the snake 
is completely destroyed. Cursor Keys con-, 
trol the shefl 1 s direction, and with very 
careful use, you can keep one shell on the 
screen for the whole game. 

Program Notes 

it le screen 





180-220 


Data for title screen 


230-300 


Initiate variables 


310-410 


Draw game screen 


420-500 


Shot? 


510-580 


Hit routine 


S9CK690 


Check that shell is still on 




screen 


700-750 


You are dead ! 


760-830 


Play again 


840-890 


You have won 


900-950 


Run out of shells 




10 REM SNAKE 

20 REM DAVID HARMAN — ■ 

30 REM VERSION 9 

40 DIM X(180): DIM V^ISO) 

50 GOSUB 960 

60 GOSUB 1040 

70 REM- TITLE SCREEN - 

80 FOR X-0 TO 63 

90 FOR Y-O TO 30 STEP 2 

100 SET(X,Y,0) 

1 10 NEXT: NEXT 

120 RESTORE 

130 FDR K=t TO 70 

140 READ PO 

1 50 F fJKEPQ f 1 024 , 207 

160 NEXT 

170 REM- DATA FOR SNAKE* » 

LQO DATA9?,98,99, 100,101 , 103, 1Q7, 1 

JO, t I j , l 12, 1 15, i 19.120, 121, 122, 123 

,124 

190 UATA129,135, 136, 139, 141 , 145, 14 
7, 149 T 152 

200 DATA 161, 1 62 , 163 , 164 , 1 65 , I 67 , 16 
9, 171 , 173, t 74, 175, 176, 177,179, 180, 
1G4 , iB5 T 186 

210 DA I Al 97, 199,202,203,205,209,21 
1,213,216 

220 DAT A225 , 226 , 22 / , 226 , 229 t 231, 23 

5,257,241 ,243,246,248,249,250,251 , 

252,254 

230 REN INITIATE - 

240 XI =30: Y 1 = 1 6 : X2=30: ¥2=16- C=l : L= 
0 : Ft - 1 1 

250 REM - SET COURSE OF SNAKE •— 
26*> FOR K=2 TO 60: X (C) =Kz V <C> =4: C= 
Ct 1 : NEXT 

270 FOR fc>4 TO 28 : X ( C > =*G: Y ( C> =K: C 



iU 2 SIEF- 1 = X (L)~K: V ( 



=Ci 1 : NEXT 
2fclv FUR t -6< 
Ci -29: C=C+ 1 :NEXT 

290 r OR K=28 TO 4 STEP 1 : X (C> -2: Y ( 
C)=t .:[>Ci IsNEX ! 

300 FOR 1=2 10 t2sX(C>*K:V(C>»4 
C< ! : NEXT 

310 REM MAIN GAME 
S20 CLSO 

330 PRlNlfiO,10 L; " SEGMENTS ":PRIN 
r@16,LE-S; H SHOTS " 
340 PR INI S3 1 ,CHR* 1 1 33 > ; 

FOR Y=3 TO 3Cs SET £0, Y ,2? : SET <6 
2) : NEX f 

TO 62:SEi { K T 2_2> rSE^CX 



350 
7 . Y 
360 



F UR X=C 
,31 .2) :NEX f 
370 SET I :xi , 

SfcT (XI- 1 , t 1 ,7) 
1 



1,7) 



380 
j>90 
4PO 

q i o 

420 
4 

44 Q 
4 50 
460 
470 
4130 



7 ^ 



SE r ( X 1 M , Y 
SET < X 1 , V 1 1 , 7 > 
SET (Xt,VHl,7) 
REM - FIRE? 
1MT-INI EY$: IF 



1N4=""THEM 500 



IF SK=1 THEN A=C:B**0 ELSE 450 
IF lN*-CIFa (8) THEN A= 1 
IF IN*=CHR* (9) THEN A= 1 
i F 1 N*»CHR€ CIO) THEN B= I 
IF IN*=CHR* (94) fHEN 8=- 1 
490 SOUND 125,1 

5UO IF A< O OR BOO THEN GOSUB 570 
51 0 REM- - Mil? --- 

520 II X2=X CR--7+L) AND Y2=Y ( R-9+L > f 
HEN L=*L.+ 1 : SOUND 1,1: PRINT90 , 10L; " 
SEGMEN TS " ; 

5 50 IF L 9 THEN FRIMT@168, "viel 1 'CH 
R$ ( 128) "done"; : FOR K=Q TO 1000: NEX 
T : GOTO 750 Continued on page 35 
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ANEW 

Dragon 

FOR 



AS PERMANENT AS. BASIC 
AND STRONG ENOUGH TO REPLACE 



IT 



S 




MACHIN E CODE 

TOOLKIT 



EXPERIENCE THE FULL 
POTENTIAL OF THE 6809 



MACHINE-CODE was never so EASY 1 Not just a hallway introduction based on a tentative 
approach, but a strong and permanent aid to the most rewarding form of programming. Co-Resi- 
d en* with BASIC and very fast to use, the S- 2 2 TOOLKIT will reveal a new DRAGON for you to 
tame. 

The 57 instructions available will allow you to:- Examine memory (by HEX address or 
NAME) and insert, TEXT, DATA, or MACHINE -CODE .'Search for TEXT or BYTE strings, evaluate 
a BRANCH OFFSET, moving UP/DOWN and displaying: BYTES, TEXT, or DISASSEMBLED 
LINES which include branch addresses and indirect values, RUN your code to BREAK POINTS , 
or TRACE with the most advanced facilities ever offered. Full register and/or disassembled dis- 
play option, of each step. There are 13 trace "actions" (including USH) for an "ON CONDITION" 
match TRUE/FALSE. AND or OR. tor all the CPU registers testing each BIT. set, clear, or don't 
care. Three independent ''condition" sets, Your code will never hide a 'BUG' from S-22, An intel- 
ligent SHIFT, that will not overwrite the moved block, UP/DOWN for any size or any distance. A 
powerful "WRITE TO BASIC" to include code in DATA statements, with a REM for it's name. 
Instant HARD- COPY output whenever required. The commands are recursive and, when ended, 
will return to any previous one, this speed and flexibility is enhanced by repeat on all keys, and 
any key can be set to an input "string". S-22 Commands can also be called (USR) within BASIC. 
The kit includes a 1 30 page book "INTRODUCING S-22", an appendix tun of machine -code tacts 
about DRAGON/S-22, the 6809 codes on an "ACTION CARD", and the ROM cartridge, 



Mail order or Trade Enquiries 
Manufacturers U.K. Agent 
Tel: 0724 871756 



TOMORROWS TECHNOLOGY TODAY Ltd. 
247 Ash by High Street, Scunthorpe, 
SOUTH HUMBEHSIDEDN16 2SO 



FOR BEGINNER 
OR EXPERIENCED 
PROGRAMMER 

ASK AT VOUR COMPUTER STORE 



FOR FUN OR BUSINESS 

SYSTEM EXPANSION 

COMPUTER COMMUNICATION 

IN ALL APPLICATIONS 
MACHINE CODE EXCELS 



<NEW} SKYJOUST 

Rghl lor the sup/emacy nf the 
sKy Irom the back of your battle- 
ostrich . specially trained Id 
joust Armed with a faser lance 
defend yourself againsi snafces. 
torctipints and giant birds 
which, if you do not kill ifiem 
before they land, lay eggs. 
These quickly hafcfi out more 
snakes 3 different screens, joy- 
sfck or keytwafcf control. 

£3,95 



MAURICE MINOR Our l 0 f J Quiet 
drive in your Mrjrr s M 'i£n you in- 
advertently wandM m 1d a race track 
and f Mid yourseM in ihe middle Ot J 
Brand Prix! 

OROIDE Slop ElH Dmids removing 
le*tf ih^lds to release ihrj combs 
which *ill dRSlroy the world 

0AM30N 2 Snakes. LanrJer antf I* 
vaders 3 games Kjr 

ORAGQN * Plstfldartyl Tarpeto Ron 
and H-jnels 3 garr f>s for 



Action-packed 
100% machine code 
arcade software 



all 



£3.95 




Penetrate the »lerpid bell ID la*id on 
tue planel ?>fMon and collect liquid 
Zyplwneum toe*. 

E3..95 



fNEwl; STARRGHTER 

Fly over the surface ol a hastily 
planet to seek and destroy 
enemy trait. The landscape 
scrolls beneath you as you hob 
and weave under joystick con- 
trol. Beware the aliens on (he 
mountain tops some of them 
will takn off and home in on you. 
When darkness lalls the enemy 
nigrrtfiflhters wgrp, into tattle. 
Good luck commander' 

£3.95 



£3,95 



£3 + 95 
£3.95 
£3.95 



ChLlibi 6 se<uctaaie levels gl skiII . 
cursor contPQl <yl moves. SlfPflOilS. 
Cabling and En Passant. E3-95 
VULTURES. Cabman-type flame m 
wltoth a Hoc* ol vultures guard tncir 
eggs Just wrwrt you- think you've „ 
krllBd1h6rnJll,tr«eriff£hatchi £3.95 
CRUSADER- In nuest of the Holy Grail 
you our intrepid hupo, hart to war- 
corns Mvfln increasingly diflrcull 
stages la r?«h your rjaal No OK flas 
yeimadeii 1 £3.95 



Add 50p P&P for orders under £5 00 

J, Morrison (Micros) Ltd 

Dept DU10S4, 4 REIN GARDENS 

TING LEY, WEST YORKSHIRE, Wf=3 1JR 



%Bonka 




Bur, Ciimb lhe aoders and dig 
Holes id irap lhe ' Meamts" before 
(hay hill you 

£3.95 



NEW } LASERGATES 

You are Trapped in a ttTM w^rp maze 
01 the- derelict asteroid Cr*(os. 
Through me aocienl passages wander 
el undom tue robot gc ardia-; s left by 
tnt old ones, killing all mcjde -& ni 
mu i path Because the*e ps no gravity 
the spare winds Wow 10 and 1ra 
Ihraugh the COrnrtHS. carrying you 
before them. Your only n*anj r>1 
surwal is tlw old llmilock jutosef 
which you round m 1ha central lall 
and toe portable swirctipw) wu»ch 
allows yn n lo control the opening anc 
closing ol rue doors m ine passages 

E3.95 



EDITOR/ASSEMBLER - DISASSEMBLER + 
MONITOR 

Two pass, global type, Supports labels of Si« characters,. Curactives: 
ORG, RMB. FCB. FOB. FCC, REM. H&i!»dfr&«kfll Anthma^ic. 
POwan'ul CteDvg Monitor indud** 14 commands plus £M Drtak 
points. seieebon Ot uselul sdh-f-oulinBs ar>d Di&assamtrtBr 
Altogether a powelul program package w*th information for the 
ssriows user or interested begmner Supplied r^ ca»«tte. 

NOW ONLY E7.95 




ORDER NOW! 

Telephone (0532) 53T5D7 
and use your Access card 
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R=RM:IF RM79 THEM R- 1 1 

GOSUB 670 

GOTO 3 70 

RF5E r CX2, Y2J 

X2~X2*A2 V2=Y2+B 

REM™- SHOT OFF SCREEN? — 

IF K2<2 OR X2:^60 THEN A~0: BOTD 



540 
550 
560 
570 
5SO 
590 

64G 

610 IF Y2<4 OR Y2>2<? THEN B«":GDTQ 
640 

620 SETtX2,Y2,5> 
630 RETURN 

640 X2=X I : Y2=Y1 : 1 
65C PRINT@16 f LE-S; " SHOTS 
66 O 
670 
6B0 
6<?0 

700 
710 







710 



IF S> (LEVEL- 1 > THEN 
SET (X (R> , Y CR ) ,1) 

RESE1 (X<R- (1GH_> ) ,Y(R-(10-L) ) ) 
RETURN 

REM-- 6 ODD /BAD LUCK^ — 
CLSO 

720 PRINT @1 34, "you H CHR* ( 128) "are'C 
HRf < 12ft) "dead 11 ; 
730 SOUND 10, 15 
740 GOTO 900 
750 GPSUB S4Q 

760 PRINT @368, "pi ay "CHRfcUZB) "agai 
n"CHR*( 12B)CHR* (i23) " y "CHR* ( 124 > "n 
"CHRt ( 1 25 ) ; 

770 IN*^INKEY*5 IF IN*-" "THEN 770 
7B0 [F IN*= ,, Y M THEN 60 
7¥f> I F 1 N * < > »■ N Ji I\ EN 7 70 
BOO CLS RND(9> -I 

dIO PRINTei-3Q,"E N D OF PROG 

R A M" ; 
020 PRINTG41 6 
B30 END 
S40 CLSO 

850 PR INI @66 , " YOU SCORED 13 ( (60-LE) - 
S) * lO-FGINTS" 

860 IT ( (60-LE) -S> *lO>Hl THEN HI= ( 
(60-LE J - S* *10 

H70 PR INT @ 1 SO 1 "HIGH SCORE "HI "POINT 

5" 

380 PR J NT £ 194," WELL DONE" 

a 90 RETURN 
900 CLSO 

910 PRINTS*, "YUU DIIXJ'T GET IT AL 
L" 

920 IF L-l THEN SE*=" SEGMENT" ELSE 

SE$=" SEGMENTS " 
9 SO PR I N 1 @ 1 30 , " YOU H I T " L ; SE* 
940 PR INF@194 - " HARD LUCK" 



950 GtJlG 760 
960 REM OUTLINE — 
970 CLS 

78f> PR INI ©33, ' THE PROGRAM YOU ARE 
ABOUT TO 

FLAY IS CALLED SNAKE IN 

WH I CM 

A SNAKE WRIGGLES AROUND THE E 

DGE 

□F THE LAWN READY TO POUNCE ON 

■■ 

990 PRINT" YOU IF YOU DON T SHOOT H 



in 



AM 



STARTING AT THE END OF HIS T 



AND WORLING UP TO HIS HEAD - fJ 
1000 PR "PRESS A KEY. - . " $ 
10 10 EXEC 41 194 
1020 RETURN 

|,i3fj REM- SKILL FACTOR — 
1040 CLS 

lOSO PR INI ^32," USE THE ARROW KEYS 
TO DETERMINE 

I HE DIRECTION OF /OUR Q 

UN. " 

1O60 F'R I NT . , " ENTER HERE WHICH SHO 
TS LEVEL 

VOU REQUIRE, 1 HE LEVEL ff 1 

5A 

IS THE NUMBER OF SHOTS YOU HA 

VE 

AT EACH TARGET. . . . J ; 
1070 REH— WHICH LEVEL? »- 
1080 INPUT LE 

1090 IF LE 5 OR LEU THEN *040 

IIOO REM- - SHO TS=LEVEL X 10 — 

1110 BE— L E* 10 

1 120 LE= INT ( BE) 

1130 S-0 

1 1 40 A=0: B=0 

I 1 SO CLS 

1160 PRINT: PRINT" WHICH SKILL LEVE 
L AE1-2A 



S; 



ifi EASY CS IRAIBH1 SHU I 
2A DIFFICULT (DIAGONAL SHO 

[S> " 

1170 PRINT; PRINT 

1 1 BO I NPU T " ENTER LEVE! " ; SK 

1190 IF SK . ; 1 AND SK02 THEN 1 15^ 
1200 RETURN 



J 



Mastermind 



From Aim Fyfe in Edinburgh 

THIS IS A computer-version of the popular 
board game where one player selects a 
number of coloured pegs and puts them in 
a sequence hidden from the other player, 
The second player has to deduce the 



colours by attempting to duplicate the 
hidden pegs. 

Clues are given in the form of black and 
white pegs, black signifying that a colour is 
correct and in the right position, white 
signifying thai a colour is correct but in the 
wrong place, In this version, the Dragon 
chooses the colours at random. Up to ten 
people can piay and "pegs" are sefected 
by pressing the initial letter of the colour — 
red, blue, green, yellow orange or magen- 
ta. 



If one of the first three pegs has been 
placed and the pfayer wishes to change 
his mind, the black arrow will delete the 
previous entry. A maximum of eight gues- 
ses is kept If there is more than one 
player, running score totals are kept and 
displayed after each game. 

Program notes 

Lines 10 to 50 set up the game, taking 
the number and names of the players and, 
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Statacom gives you the Drive 

for your Dragon 



•*#* 





. STATACOM DISTRIBUTION LTD, 
18 GROVE ROAD, SUTTON, SURREY 
Telephone 01 Ml -2266 



Statacom Distribution Ltd, are main 
distributors for Datafax Disk Drives in 

the U.K. 

Whatever your needs . . . talk to us. 
An amazing range of top quality drives, 
supplied with leads, cables and utility 
disks from a single tOOK (200K f lipable 
disk) with or without power supply 
unit, or Delta Controller, 
right through to a dual 
400K, double sided unit 
(800K double density) with 
power supply unit. 

We also distribute 
a complete range 
of 5 V 4 disk drives. 

All finished in an 
attractive metal 



case 

Drive Prices from C225 inc VAT 
Special package price Delta Controller 
and drive £330 inc VAT 




Designed and produced by qualified professional educationalists 

EDUCATIONAL SOFTWARE 



Physics (O level.'CSE Revision) 
Biology {O level. ; CSE Revi sion) 
Computer Studies (O level.'CSE) 
Maths (O level Revision) 
Maths {fcSE Revision) 
Science (Revision 12/14 years) 



Maths (Revision 12/14 years) 
English (Revision 12/14 years) 
Reasoning (11+ Revision) 
English Practice (6/11 years) 
Mathematics Practice (8/1 1 years) 
Arithmetic Practice (7/10 years) 



Tables (Practice 7/1 1 years) 
Spelling (Improver 9 99 years) 
Knowledge Quiz (9/99 years) 
Sports Quiz (9/99 years) 
Typing (Improve your speed and 
accuracy — timed tests in upper and 
lower case letters — 1 00% high res ) 



UNBEATABLE VALUE AT £4.95 EACH POST FREE 



O LEVEL/CSE COMPUTER STUDIES 

A set of four cassettes jam-packed with up to date knowledge 

covering the O levei/CSE syllabuses. Full tutorial with 

revision questions. Subject areas include; 

Data Coding, Data Storage, Computer Arithmetic, Computer 

Logic, Processrng Information, Society and Computers 

Computer Structure, Backing Storage, 

And much, much more. 

Aiso suitable as a general introduction to the computing 
world (Mums and Dads piease note). 

FANTASTIC VALUE AT E14.50 PER SET POST FREE. 



PRO-FILE© 

The ongmal and best cassette- based tiling system Use your 

Dragon as a data fifing and retrieval system. Hundreds of 

uses throughout the home and smalf business — used by 

d octors , dentists, farmers f etc. 

Output to screen or prfnter. 

56-page easy-to-use manual with full instructions- 

"Profile does everything it claims and does it well (Which 

MfCra ? Novem ber 1 963 } . 

"One of the best manuals of its Eype I have seen, ideal for the 
novice" {PCW December T983) 
£5 less than our nearest rival, 

E9.95 post free 



MICRO DE-BUG CONSULTANCY 

Dept U, 60 Sir Johns Rd, Selly Park 
Birmingham B29 7ER. Tel: 021-472 7610 

Also suitable for Tandy CoCo Computer, 
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<\1 required, branching to the instructions 
displayed in lines 1000 to 1130. Mot© that 
the black arrow in line 1060 is primed by 
jyping shift f Lines 60 to 100 increment 
the player number and set up the board 
ready for pfay. Line 200 chooses four 
colours at random. 

The P = PEEK(275) . . , NEXT in line 50 
ensures irtat the same "random" numbers 
are not chosen m each first game after the 
computer is switched on. In fact the 
Dragon knows the colours only by number 
{1 to 6; 



found in the array B(6) read in from the 
data in line 5000. 

The initial letters are decoded by the 
JNSTR function which searches through 
the siring C$ s "RBGYOM". One player, 
not being accustomed to the Dragon's 
colours, preferred to eaJI magenta "pink". 
This can be changed by amending Jine 50 
to read . , , C$ - "RSGYYOP" ... and by 
amending the instructions in fines 1010, 
1060 and 1120, 
Lines 250 to 270 allow the player to key 



the colours on the board. Next, the compu- 
ter checks the colours for a match black 
pegs selected in Jine 260. white pegs in 
lines 300 to 350 

Line £90 checks whether all clue pegs I 
are black, in which case the program ' 
passes to the finish routine at line 460. 
Line 360 increments the line number if this 
is less than 15 (the eighth turn). If it is not, 
the program continues to tines 400 to 430 
where the player's guesses are conde- 
nsed and the solution displayed. Lines 440 




4 

5 
9 

10 



********#*#*****#*.*-»*.***** 
** DRAGON MASTERMIND ** 
** WRITTEN BY ALAN FYFE ** 



** INTRODUCTION** 

CLSO : PR I NTG234 , CHR* (191) ; i PLAY " 
D " : PR I NT@238 , CHR$ C 175J ; :PLAY"E":PR 
lNTfc242,CHR$ (i43) ; : PLAY " C" : PR INT@2 
46 , CHR* < i 59 > ; : PLAY " 02C " : PR I NTS427 , 
" HASTERM I ND"; : PLAY J 'L2.G" 
20 FOR Z = 1TOBOO:NEXT:CLS:PRINT€75, 
" M ASTERM T ND ": PR I NT£1 62," DO YOU REQ 
UIRE INSTRUCTIONS?" 

30 I*=INKEY*:IF I*=" " THEN 30 ELSE 

IF I*="N n THEN 40 ELSE IF I*=»Y W 
THEN lOOO ELSE SOUND 1 20 ,1: GOTO 30 
40 PR I NT : PR INT: INPUT" HOW MANY PL 
AYERS" ; NP: IF NP>1 THEN PRINT: FOR I 
= 1T0 NP: PRINT*' NAME OF PLAYER"; I; : 
INPUT NA*(I) : NEXT 

50 P=PEEK(275> -FOR 2=1 TO P:I=RND(0 
) : NE X T s C*= " RBGYQM " : L*=STR I NG* (IB, 1 
28>+STRlNG*(14,143> : FOR I=1TD6 5 REA 
D B<I) s NEXT 

60 CLSsFOR L=1T015:PRINTL*; :NEXT:P 
RINT STRING* (18, 120) ; : IF Q=l THEN 

200 

70 PN=PN+1:IF PN >NP THEN PN=1 

80 IF NP>1 THEN PRlNT@O t " PLAYER" 

?PN;"- ";NA£(PN> 

90 PRINTS134, "guesses" ; : FRINT@151 , 
" CLUES " ; ; PR I N T€ 1 65 , "di spl ayed" ; ; FR 
INT^lBl , "DISPLAYED"; :PRINT©197, "th 
is";CHR*(12B) ; "side" ; : PRINT&213, "T 
HIS SIDE"; 

I CO GOSUB 2000:0=1; GOTO 60 

200 Q=0i Y~l : FOR I=1T04: A ( I > =RND (6) 

: NEXT: ' **RANDOM COLOURS** 

246 ' 

249 ' **PLAYER CHOOSES COLOURS** 

250 FOR I=IT04 

260 B$ ( I ) = I NKEY* : IF B* ( I >='•« THEN 
260 ELSE IF ASC(B*(I) ) =8 AND I >1 T 
HEN 1=1-1 : PRINTS (Y*32+I*3> ,CHR* ( 12 
S>;:GOTO 260 ELSE IF INSTR ( 1 T C*,B$ 
CD) =0 THEN SOUND 1 20 , 1 : GOTO 260 
270 G(D«INSTR(1,C*,B*<I> > : PRINTS* 
Y*32+I*3) f CHR*(B(G(I> ) ) ; : NEXT 

278 ' 

279 ' ** DRAGON CHECKS COLOURS** 



280 P«0 a FOR I-1T04: IF A ( I > =G < I ) TH 
EN K ( I ) =1 : PRINTS (Y*32+20+P> , CHR* U 
20) ; ;P=P+3:NEXT ELSE K(1>=0;N£X1 
290 IF <K(1 >+K<2>+K(3>+K<4) >=4 THE 
N PLAY'*03LBGEQB04L4C 11 : FOR Z=lTO80O 
:NEXT:G0T0460 

300 FOR I-1T04: L ( I ) =K ( I ) : NEXT 
310 FOR I=1T04: IF K(I)=1 THEN 350 
320 FOR J=1T04:IF L< J) =t THEN 340 
330 IF G<I>=A(J) THEN L(J)=1: PRINT 
G < Y*32+20+P) f CHR* (207) : : P-P+3: GOTO 

3SO ELSE L(J>=0 
340 NEXT J 
350 NEXT I 

360 IF Y=15 THEN 400 ELSE Y=Y+2: GO 
TO 250 

398 " 

399 '**T00 MANY GUESSES** 

400 FOR I=2TO8sF0R J=1TOIO STEP3:P 
OKEC 1026+32* I+J) , <PEEK (1026+64*1-3 
2+J> ) : POKE ( 1 043+32* I + J ) f (PEEK (1043 
+64* I -32+ J) } ; NEXT J T I 

410 FOR I=32T0192 STEP64 : PR INTQ256 

+ 1 ,U; :NEXT:PRINTe480 T STRING*{lB, 1 
28) ;STRING*U2,143> ; 

420 FOR I^1T04:PRINT@(3B4+I*3) ,CHR 
*<B(A(I) > ) ? : NEX T: PR I NTS402 , " = THE 
ANSWER" ; 
430 GO SUB 2 000 

440 Y=16:CLS:PRINT@100,"POOR SHOW 
";NA*(PN> : PRINT© 164, "YOU SCORED ZE 
RO":IF NP=1 THEN 480 
450 GOTO 470 

458 ' 

459 ***PLAYER GUESSES RIGHT** 

460 CLS : PR I NTS 1 OO , " WELL DONE " ; NA* 
(PN) : PRINT© 164, "YOU SCORED"; 16-Y: I 
F NP^l THEN 480 

470 SC (PN) =SC (PN > + 16-Y: PRINTS22B , " 
THE SCORES ARE NOW: "s FOR 1=1 TO NP: 
PRINT© (260+1*32) , NA* ( I > ; ; PR I NTS < 26 
B+I*32) ,SC(I) s NEXT 
480 IF NP=PN THEN PRINT; PRINT" 
ANOTHER ROUND?" ELSE PRINT: PRINT" 

PRESS < ENTER > TO CONTINUE" 
490 I*=INKEY*;IF THEN 490 EL 

SE IF I*="Y" THEN 60 ELSE IF I*="N 
" THEN END ELSE IF ASC(I*)=13 THEN 

60 ELSE SOUND 1 20, i : GDT0490 
998 ' 

Continued on page 38 
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999 '** INSTRUCTIONS** 

1000 PRINT0I29, "MASTERMIND IS A GA 
ME OF LOGIC AND DEDUCTION. THE 
AIM IS TO FIND THE COLOURS OF FQ 
UR SPOTS BY TRY INS TO DUPLICATE T 
HEM- " 

1010 PRINT: PRINT" THERE ARE SIX PO 
SSIBLE COLOURS - RED , BLUE T GREEN 
, YELLOW t ORANGE AND MAGENTA- 

ANY COLOUR MAY BE USED MORE THAN 
ONCE AND THEY CAN BE PUT IN ANY D 
RDER, " 

1020 GOSUB 2000 

1030 CLSr PRINT: PRINT IJ THE PLAYER 
AS TO GUESS WHAT COLOURS HAVE 
EEN USED AND THE ORDER IN WHICH 
HEY ARE PLACED. AFTER EACH GUESS 
CLUES ARE GIVEN IN THE FORM 

BLACK AND WHITE SPOTS- " 
1040 PRINT: PRINT" A WHITE SPOT IND 
I GATES THAT A COLOUR IS CORRECT 
AND A BLACK SPOT MEANS THAT THE 
COLOUR IS ALSO IN THE RIGHT PLAC 
E- " 

1050 GOSUB 2000 

1O60 CLS: PRINT: PRINT " COLOURS ARE 
ENTERED BY TYPING THEIR INITIAL 
LETTER - R , 6 , G , Y 0 OR M . THEY CAN 
BE REMOVED BY TYPING THE ARROW 
(UP TO WHEN THE LAST SPOT IS GUE 



H 
B 

T 

OF 



1070 PRINT: PRINT" THE MAXIMUM NUMB 
ER OF GUESSES IS EIGHT- A SCORE 
BASED ON THE NUMBER OF GUESSES WH 
ICH WERE NEEDED IS GIVEN AFTER 
THE GAME, » 

10B0 PRINT" THE SIX COLOURS ARE SH 
OWN ON THE NEXT PAGE" ; 
109O GOSUB 2000 

1100 CLSO; PRI NT_74 , "R " ; :PRINT_79,C 
HR*U91>; :PRINT@B4,"RED"; : PR I NT© 13 
8,"B"; :PRINT@143,CHR*(175) ; : PRINTS 
1 48 T "BLUE"; 

11 10 PR I NT@202 , "G" ; : PR INTG207 t CHR* 
<143) ;: PRI NT@2 12, "GREEN .PRINT _26 
6 , "Y"; : PR I NT@27 1 , CHR* 1 1 59 > ; : PR I NT_ 
276, "YELLOW"; 

1120 PRlNT@330,"O"; : PR INT@335 , CHR* 
(255) ; :PRINT©340, "ORANGE 11 ; : PRINT_3 

94 , "M" ; : PR INTG399 , CHR* ( 239 > ; : PR INT 

6404, "MAGENTA"; 

1130 GOSUB 2000: CLS: GOTO 40 
199S ' 

1999 ' "SPACEBAR SUBROUTINE** 

2000 PRINT-4B0, " PRESS SPACEBAR TO 
CONTINUE- . - "; 

2010 IS-INKEY*: IF 1$="" THEN 2010 
ELSE RETURN 

4998 ' 

4999 ***** DATA ***** 

5000 DATA 191,175,143,159,255,239 




From Norman Paut Keliy in Gateshead 
THE ENCLOSED program runs on any 
Dragon 32 and uses aboul 6K RAM, It is a 
basic simulation of the game 'Hangman" 
and must be played by two players 

iter 




prompts the firs! player to enter a word or 
string of words which the second player 
must try and guess. On entering the 
word{sJ the first player is then prompted to 
enter a clue as to what the word is. Once 
this has been done the normal rules for 
Hangman apply. That is, if the second 
player guesses a tetter correctly then the 
space occupying the position of the letter 
is filled in with the letter guessed. If the 
second pFayer guesses incorrectly then the 

bu tiding of the gallows commences. If the 

j 



second player wins the round then the 
program adds one point on to their score 
and then asks them to choose a word for 
the first player. On the other hand if the 
second player loses the round then they 
aiso lose the point and the first player is 
again asked to choose a word 

This game leaves plenty of room to 
enable it to be expanded, possibly by 
holding a data, file of words and clues 
which could be read in before the first run 
of the program. 



10 REM ************** 
20 REM * HANGMAN BY * 
30 REM * PAUL KELLY * 
40 REM * 25/09/83 * 
50 REM *DRAGON USER* 
60 REM ************** 

DIM GR$ ( 1 1 > : DIM FY<2) 
GOSUB 700 



DIMDA* (9) 



70 

SO CLEAR2000 
90 PL= 1 

100 REM ** COVER ** 

1 10 PM0DE4 f 1 ; PCLSO : SCREEN 1 , 1 

120 LINE ( 166, 10B>-{ 192,92) , FSET „ BF 

1 30 DRAW " BM28 , 32; D 1 2BU6R6BU6D 1 2BR4 

Ul 1E1R4F1D1 lBU6L6BD6BR10Ui2BD2F6_U 

8D 1 2BR6R4BE 1 U3BL 1 R2BL 1 BU4U ~H 1 L4G 1 D 

lOBOiBRlO" 

1 40 DRAW " U 1 2BD2F2R 2E2BU2D 1 2BR4U 1 1 E 
1 R4F 1 D I 1 BU6L6BD6BR 1 OU 1 2BD2F6BU8D 1 2 



150 LINE < 24 , 51 ) — (99, 26) ,PSET,B 

1 60 DRAW " BM 191, 62 ; D30R 1 U30L25BR 1 SF 

7BU6L2_D5RlFlDlGlL2HlUlElRl":FaR I 
-1 TO 200: NEXT I i S0UND200 T 1 : DRAW " 
BD4BL 1 R2D 1 R3D1 BLS " : FOR 1=1 TO 20Q: 
NEXT I : SOUND 150,1: DRAW " U 1R3 " : FOR I 
=1 TO 200: NEXT I ; SOUND 100, 1 : DRAW" D 
4LlD4RlU4":FOR 1=1 TO 200: NEXT I:S 
0UND5G, 1 

170 DRAW ,I R2D4R1U4L1U4" 

1 SO PLAY" T 1 6; 02; L 1 AL1AL4AL 1 A03L1CG 

2L4BL 1 BL4AL 1 AL4AL t A " 

190 FOR 1=1 TO 50O:NEXT I 

200 RE*=" " S RE=0:C=0:CH=O:FL=O_LF= 

0 

2lO SCREENO , 1 : CLSO 

220 IF PL=1 THEN PL$= ,f ane" ELSE PL 
*-"two" 

230 CH*=CHR* C 1 28 > Conti^ or w *i 






BRAINTEASER 



About which book did 
THE COMPUTER PRESS 

say; 

"each program an interesting 
and amusing challenge" 

"a nice change — 

an enjoyable hook 

far from the run of the mill' 7 

"if you like puzzles 

then you'll like this book" 

ANSWER 

BRAINTEASERS 



BRAIKTEASERS 

FQfi JHf 

DRAGON 32 / 



This unique 
computer book 
design ed for th e 
15 plus age group, 
wilt test your logic, 
general knowledge, 
mathematical skills. 

Available from 
all good book shops 
or direct at £5.95 
plus 55p p&p. 



PHOENIX 

PUBLISHING ASSOCIATES 
14 VERNON ROAD BUSHEY 
HERTFORDSHIRE WD2 2JL 
TEL WATFORD $2 1 0') 



NAME ... 
ADDRESS 



POSTCODE 

Cheques/Postal Orders to: Phoenix Publishing Associates 
14 Vernon Rd, Bushey, Herts 



6DR 



Learn to touch type 
in 84 hours 




<*&f ***** 

.^O* ******* 



GOLDSTAR 



ORDER FORM 

Send to: GOLDSTAR c/o jOIIANCS SERVICES LTD.. 

P.O. BOX 53, UmBHAMPTON, WEST SUSSEX BN17 7BU. 

Fteaee send me capy/'cqpies at £9.&5 per cassette 

I anctoaa my chaqiis-ypcfital order for £ made payable to: 

GOUAKGS SERVICES LTD. , or debit mj Access/Visa Card No. 



(Block Letter^} 
Mr/Mrs/MiHS. 



^urnaiLie^ 



A;1i.!iv!hs 



Pest Cede 

( Failure to oomplete pest coda wH delay delivery • 

Signature 



Hn» allow 38 days for delivery. Offer applies to UK only. 
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TOP VALUE LIGHT PEN 

DRAGON 32/TANDY COLOUR 32K/SPECTRUM 48K 



THE NEW ADVANCED PROGRAM 

for the Trojan light pens include the following facilities- 



* DRAW BOX 

* DRAW CIRCLE 

* DRAW LINE 

* DRAW PICTURES FREEHAND 

* COLOUR FILL DESIGNATED ARI AS 

* SAVE AND LOAD PICTURKS 
TO AND FROM TAPE 

* FULL ERASE FACILITIES 

All in Hi-Rcs screen in any of 4 colours 
for the Dragon/Tandy, and 8 colours tor 
the Spectrum. 



Send cheques/ P.O. to: 

TROJAN PRODUC TS 
166 Derlwvn, Dwtvant, Swansea S\2 7PF 
Tel: { 0792 J 205491 




* DATA ENTRY AND PROCESSING 

* MENU SELECTION AND CONTROL 

* GAMES PLAYING 

This is a first class program which gives hints 
and tips on how to write programs for the 
pen. Idea I lor many educational uses. 



A top quality pen plus a first-class program. 
The best value pen package available 




Micro Computer Software & Accessories 



ALSO A\ AlLAIlU. FROM GOOD COM Pi TFR DEALERS 



MEGAMAZE 



ONLY 



by Deltasoft 



t00% MACHINE CODE 
ARCADE ACTION 

The action takes places in a maze over three hundred 
times bigger than the screen (341 Va to be exact). You 
stay in the centre of the screen whiie the maze scrolls 
around you. Can you find all the treasure? Can you 
avoid being killed? Can you find your way out? 

ALSO OM THE SAME AMAZING TAPE! 

Are you tired of the Dragon's "slow" keyboard? If so 
then simply foad 'keyboard' when you switch on and 
you will get a new faster response enabling you to type 
at up to 600 words per minute (nearly twice the world 
record). This program works with basic and with all 
basic programs. It may or may not work with a 
particular machine code program. 

You can order your copy of Megamaze by filling in the coupon 
opposite (or a photocopy) or through TRAISISCASH. To order 
through Transcash simply lake Ihis advert to your nearest Post 
Office, fill in the details on the slip including Deltasofl's Transcash 
number 601 0462 and hand in the slip with your payment plus a small 
handling charge. It's as simple as that. This program is sold on the 
condition that it will not be lent o- hired out without Ihe express 
written permission of ihe publishers. 



£2.50 



INC P & P 



r 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 



Please fill in and send to: Deltasoft, 

40 Windsor Road, Don caster DN2 5BT* 



PLEASE SEND ME ONE COPY OF MEGAMAZE FOR THE 
DRAGON 32/64. I ENCLOSE CHEQUBPO FOR £2 50 PAY- 
ABLE TO deltas6ft. 



1 understand that this payment makes only a small contribution to 
the costs involved in writing this program, and that it is in the 
interests of all concerned that these costs should be spread as 
Ihinly as possible. I therefore agree not to attempt to copy this 
program nor to aid any other person in such an attempt, without 
(he express written permission of the publishers. 

I also agree to read the instructions. 

Block oaprtals please 



Name, 



Address 



.Postcode. 
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240 PRINTS2, "player ";CH$; "one" 5 PY( 

1> ; :PRINTG1B, "player ";CH*; "two";PY 

<2> ; :PRINT@64, "player " ; CH* ; PL* ; CH* 

; : POKE 1 099 , 58 : POKE 1 1 00,45: 

250 PRINTS450, "player ";CH*5 : IF PL* 

= "one " THENPR I NT " two " ; CH* ; ELSE PR I N 

T"one";CH*; 

260 PR I NT « p 1 ease " ; CH* ; " 1 ook " ; CH* ; " 
away*' ; 

270 PRINT@77,CH*; IJ type";CH* S "in ;C 
H*; "word"; = PRINT@96, " " ; t L INEINPUT 
WO*: FQR1=<98+LEN(WQ*) } TO 127:PRIN 
T@I ,CH*; : NEXT I 

2S0 PR I NTS 160 , "please" : CH*; "type": 
CH*; "in ,l ;CHi; "clue"; 

290 PRINTS 192, " " ; : LINE JNPU1 CL*:F0 
R I^<194+LEN(CL*) ) TO 255:PRINTSI , 
CH*; : NEXT I 

300 IF PL=i THEN P=2 ELSE P=l 
3 1 0 CL5 : SCREENO , 1 : PR 1 NTG34 , " PLAYER 
";F;" HERE IS THE CLUE :-":PRlNTT 
ABC <INT (32-LEN(CL*) ) ) /2) 5 CL* 
320 GOSUB 550 

330 IF C=i THEN C*=CHR*(32i: GOSUB 
600 

340 PR I NT£226, "CHARACTERS USED:-"; 
RE*; : PRINTS162, "TYPE IN CHARACTER 
:-"; :C*=INKEY*:PRINTSIB3,C*; : IF C* 
="" THEN GQT0340 
350 GOSUB 570 

360 IF FL=0 THEN LF=LF+ 1 ELSE LF=L 
F 

370 IF FL^O THEN GOSUB 420 

380 IF CH=LEN(WO*) THEN GOTO 630 

390 IF LF=10 THEN GOTO 680 

400 REM PUT CHECK FOR HANGING HERE 

410 PRINTS1 79, " " ; :FL=0;GOTO 340 

420 PMQDE3 , 1 : PCLS: SCREEN 1 ,0: COLOR3 

,3 

430 LINE (140,154)- (196, 128) ,PSET,B 
F 

440 FOR 1=0 TU LF : DR AWGR* { I > : SOUND 
100,1: SOUND 100,1; NEXT I; IF LF=10 
THEN PAINT(144,9B) ,4,3 
450 IF LF<5 THEN 520 ELSE PAINT (14 
2,87) ,2,2s PSET (142,87,3) ;PSET(146, 
87,3) : DRAW"BM143,89;C4;F1R1E1": IF 
LF=1Q THEN GOTO 490 

460 IF LF=>8 THEN DRAW"BMB,28; S8"+ 
DA*<7) +DAS ( 1 > +DA* ( 9 ) + 11 BR4 " +DA* ( 9 > + 
DA* (4) + DA* <8) +DA*(6> 

470 IF LF=>8 THEN DRAW" BR4"+DA* (5) 

+DA* <6> +DA*{ 1 > +DA* (9) +DA* (3) +DA*(6 

) +DA* (7> +"S4" 

4B0 IF LFO10 THEN 530 

490 IF LF=10 THEN DRAW'BMS, 28; 38"+ 

DA* (7) +DA*<4>+DA*<6) +DA*(6> +DA*<9) 

+"BR4" 

5O0 DRAWDA* (9) + DA* (4 ) +DA* (8) +"BR2" 
+ DA* (6) + DA* (3) +"BR4" 

510 DRAW DA*(2)+E>A*<3)+DA*m+DA*( 
2) +"S4" 



520 IF LFO10 THEM 530 ELSE PLAY"V 
31; T6;02:?L1AL1 AL4AL I A03L1CD2L4BL 1 E 
L4AL 1 AL4AL 1 A " 

530 FOR DE= 1 TO 1000: NEXT DE 
540 RETURN 

550 FOR W=l TO LEN(WO*>sLET M*^MID 
*(W0*, W, 1 ) s IF M*<>" " THEN PRINT@4 
20+W , rf = " ; ELSE FRINT@420+W, " :C=1 
560 NEXT W: RETURN 

570 FL=OsFOR 1*1 TO LEN <RE*> : IF C 
*< >MID* C RE* ,1,1) THEN 590 ELSE FL^ 
1 

530 IF FLOl THEN FL=0 

590 NEXT I: IF FL=1 THEN RETURN 

600 FL=0:FOR 1^1 TO LEN (W0*> : IF C 

*<>MID*<WO*, I , 1> THEN 610 ELSE FL= 

l:CH=CH+i:PRlNT@3B8+I ,CI; : GOTO 620 

610 IF FLOl THEN FL=0 

620 NEXT I i RE*=RE*+C*+" ,": RETURN 

630 FRINT@324, "WELL DONE ANOTHER G 

AME7 " ; : FY (P) =PY < F } + 1 : DU=PL : PL=F : P= 

DU 

640 PLAY " I 1 1 02L3FGEL 1 FL3FGEL 1 FL2T9 
FL3F#L2GL3G#L 1 T6A " 

650 I*-1NKEY*:IF I*""" THEN GOTO 6 
50 

660 IF U="Y" THEN PLAY rj T1602L3FGE 
L1FL3FGEL1FL2T14FL3F#L2GL3G#L1T16A 
" : G0T0200 

670 IF I*="N" THEN PLAY " 0 1FL2C " : CL 
S : END 

6B0 PRINT&324, "YOU LOST. THE WORD W 
AS JJ ; :PRINT@389, WO*; : PR INTS489 , "AN 
OTHER GAME ?"; : PY (PL > =PY (PL ) +1 
690 GOTO 650 

700 DATA C2; U60L1D60L1U60 
710 DATA L50D1R50BL10 
720 DATAF10BH10BL40 
730 DATA D15 

740 DATA R2F3D2G2L4H2U2E2R2BL2BD7R 
4BL4BD1 

750 DATA P3;L6C2L2D2R2C3U2D2R6D4R4 
BL4 

760 DATA C2;D8C4;L2D1R2U!C2U8R3D1L 
3D 1BR3L3U2R 

770 DATA R2DBC4D1R3U1L2C2; U8BL4R4 
780 DATA C3;L4R4U4R6C2;R1U2L1C3;D2 
U2LB 

790 * CHARACTER DAT A ' 

800 DATA NRU4R4D3NL3DBR2 , RNR2NU2LU 
4R3FD2BDBR2 

810 DATA NR4UNRUNR4U2R4BD4BR2 , RNU2 
LU4R4D4NL4BR2 

820 DATA NRUNR4U3R4D3BDBR2 , RNU2LU4 
R4D2L2F2BR2 

S3Q DATA R3NURU2L4U2R4BD4BR2 

940 DATANU4RNU2R3NU4BR2 , BU2U2RD2R3 

NU2D2BR2 

850 FOR 1=1 TO 9: READ GR*m:NEXTl 
860 FOR 1=1 TO 9: READ DA* CI ) : NEXT 
I 

870 RETURN 
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The RAINBOW is the biggest and 
best magazine available for the TRS- 
80* Color, TOP- 100. MC-10 and 
Dragon-32 Computers. 

And no wonderl It's over 300 pages 
thick each month . . . pages brimming 
with programs, product reviews, 
tutorials, columns, hints and tips 
about your computer Yes, it is consi- 
dered 'the" Color Computer maga- 
zine to buy 

Don I delay For only S28 you can 
get the Ratnbow every month of the 
year. Then your CoCo will be Kong of 
the Hill tool 

U.K. Subscription rale* 
U S $65 surface rate 
U S 5100 air rate 



the Rainbow 9S29 U S Highwsv42 
502/22S-H492 PO8QK209 

VES' Sign me up Fur a year{12 issues,^ the HAiNBOW. 
Name 
Address 
City 

Paymem Enclosed 
Chargt? VISA MaslerCard 
M y Arc du nl * 
Signing re 



if rtK 



Siarfi 



Zip 



American Express 
lnlerhank*jMC nnlyi 
C^rrj Expirahon date 



Subscription* i iii L(w HAINBOW in 

5?B J year in Ehr United S>1 nlm 
Canadian and Mexican rate 
US S3!> iurlacr rale ta qthcF 
country U & 565. ai' rile 
U 5 1100 All autwcrtptioni 
txtgin with the Current 

issue FteA&e alkjw 

..|. •■ ■ Ij *,-rk<, 
1Q-I InSl top* 



^5? o * 



[ Presenting for your Dragon 32/64 77. | 

1 Death Valley 1 




ftutUn 



screen photograph 



As a sole trader upon Zi log you 
must defend the Triad f r si ght 1 i f ter s 
carryi rig rare and prec i o us rn i ner a 1 s 
to the star ship Armada. However , the 
T annus, your most feared enemy, has sent 
waves of mutant ants to ensure your 
destruction. Defend the lifters for 
twelve days and escape else be doomed 
to stay in Death Valley for eternity. 

This 100X machine code arcade style 
same is available for only 

f u 1 1 y i nclus l v/e_ 
With superb smooth moving hi -res 
colour g r aph i c s arid s o und . 

Make cheques/P. □* s payable to; 



Micro Dataf* 



Dealers enqui res 
welcome. 

JJne joystick required. 



39, Sher i dan 
Fr i m 1 ey , 
Sur rey . 
GU16 5DU 



Rd : 



J 




MAKE THE MOST OFfflllB 

Two great books to help j ^ * H 

you tap the power of \ t ^ \ |4 - 

your Dragon 32, jjl f 

MAKING THE MOST OF YOUH I M L f I 

DRAGON, by dive Gi fiord, leads I ^ ■ 
you through programming the \ & 
Dragon from first principles, arid 1 \ 
includes more than 1 50 complete ^^^^^^ES^^E^l 
programs, including major arcade C^^^E?^^^""" 
games £5.95. r— - - " ^ 

DYNAMIC GAMES FOR THE DRAGON 32 - Tim 

Hartnell and Robert Young. Thirty magnificent games 
for the Dragon are lurking in this 180 page book, to 
make your computer behave just as you hoped it would 
when you bought it, Programs include MAGIC CASTLE, 
SNARK ATTACK. SPACE RESCUE. R E VERSI/O TH ELLO , 
CHECKERS and CUBIK'S RUBE. Just £4.95. 

^^uriw PbHkAlkin^ Depj.rxj,9-U fen&ingion High St. London WS 5N^^ 

] enclose £ Please send me the books indicated. 

I Dynamic rj^ines, for the Dragon 32 

' Uia king the r i ios1 c f yoi i r I ) rago n ' 
| Name 
| Address 

I J 
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SUPERIOR NEW GAMES 
FOR THE DRAGON FROM 



^ MQOIC 
MIDNIGHT 



DEFEAT HIS EVIL CREATURES AND 
GAIN THE SPELL TO FIND 

LACHLAN! 

your troubles are only just starting 

FOR 1 QR 2 ADVENTU RERS 

INVEST IN THE STOCK MARKET, 
BUY PROPERTY OR JUST GAMBLE 
IT AWAY IN 

RAT RACE 

WILLYOU BE THE FIRST TO MAKE A MILLION 
FORI -4 BUDDING BUSINESSMEN 

PLAY ABILITY IS THE NAME OF THE GAME 

GAMES AVAILABLE MAILORDER ONLY 
SEND ONLY £12.5Q FOR BOTH OR £7.50 FOR ONE 

MAGIC MIDNIGHT 

30 HANDEL CLOSE, BASINGSTOKE, 

HANTS RG22 4DJ 

~48HR. OfSPATCH 
QUALITY PROGRAMS ALWAYS NEEDED 

/ 



7 

l/l/izard 
Sofli/i/aro 



TOUCHDOWN \Si5J!y 

A [iipM landing 5imulalign presented in high resoluNwi colour graphics To enable you La land 
your aircraft ihere is a realistic '"Ihraugh ihE wimlscneen' vie* anrj deiaried cockpit controls 
incJwlhflg a radar s£rann Irjgetrwr wvlh warning ligms and sound 'Ml ail vital instrumeni systems 
and a moving runway once 10UChdQ*n has been achievEd Chrnce ql two sKill levers Joystick 

DISMON E7.9S 

A J oK pfliit'&n iridupenimnl machine carts Disasseir.tj er aixl Monitor 1or IhE DRAGON home 
canpulHf . This relocatable u1il'1y contains a Tutl LT'sassemlHer which- disassembles Jll BBQ9E 
mnemr>n»c codes Olher laofrfres provided by IhE tfnnilrjr are Itaww memory. Change 
memory. Move nD*n>Ory. Examine rEcjislEfs and Execute machine Kids. Supptad wrlh instruction 
manual 

STRATEGY Ee.45 

A high resolution colour graphics *at game lor two p'avers Each player tias CQMrrjl of a Navy 
an Army and an Airlnroe and the obiect 01 the garnu is la dEsiroy all ot ihe opposing Inrces or 
0L>1am a surrender tmm 1he nlfler player Control the movement jnO linng at a/i your arrcrglt 
ships and 1anks in battle as well as finances and provis>onifig This game is a challenge With a 
difiefence. its active, yel chess-nke qualities provide a stimulating experience and a lot ol lun tor 
hie games LDrtnoissEur Comes *ilh instruction manual Joysticks required 1 * 

DECATHLON 

A id (jarne compBiitmn tgr players These igtnhearted games artdesignEd to give 

diHermg ap-mudes hours ol 1un Ideal tar parlies or 1amny aiay 
Also available 

TIME PORT ca.45 CLOWNS 

DRAGON STARTREK £M& LRAZI PI UVRFfi 

EVICT0H £7.95 SMASH 

RED ALERT C7.W STAflWORD 

ALIENS + C$.*5 tRUITA 



5 ti 95 "RIPLE1 

EG. 95 f Fills K 

M.M WIZARD 

ES.9S GALLEONS 
a 45 



C^y* s of 



E5.H 
£4.K 
CMS 
W i5 



AT pnces inc/usim man' order, cheques or poster" o/rfe/s- fa 

WIZARD SOFTWARE, DEPT. DU, PO BOX 23 
DUNFERMLINE, FIFE, KY11 5RW 

Afto avflj/afrle rVom software retailers worldwide. 
$erxjlarg& SAE {7>n. x Sm.f for full program CM$St>#v& 
Ftjyyafltes paid for mactttne CiXV? OfiAGON software. 




r 
■ 
■ 

L 

i 



Jfrr jfon CI, « 

IrtfDr^nnJJ »,M jjgfuiuvw r „ 

rim*** MM>d firtf cjttitKr^ur of computrr book* MmliortWAt* 



t ent!cti+ j <A«4trr tor f , , 

jnwfepjyjJir* to JAftM Ptibfnhtng Ltd. 

Cstmivo 




|*TOBUHGLY*-CAW VGC SURVIVE ON HCfBUNGLV ISLAND? TftftPE AT Till-' 
I VILLAGES? TRANSPORT VOUR GOODS? HIRE A WD PEED ENOCGH POBTERC 
GET ON Kt't.L WITH TliE WITCHDCCTOR? AVCIID TJ1£ HAEAPDS fEti 
ALLICATOHS, DISEASE HAMPSTtEft?? ALL THESE AND ^Ui^V MORE ' 
[ADVENTURES AWAIT VOU. OP HUDUKOLV J5LAKD. } 

|-CRAPS*-AMAJINGLT ADDICT J VE GAME WILL KEEP Yt>M MOOKED FOB 
AM£ S 6n S?OE 0!CE T ° &PEAK BftNK " FfiEE R0ULETTE 



AT°jU-T fi £4 J 00 A EACH * U,6,IIADLE AT t4 96 k4,C;W ^ S0S MORE TH*'l 'i- 



t 



*TELEPATH*'A STUHMINC NEW CONCtirT FROM SMIP. DO Vr'Hl HAVE 
CKIC POWERS? MAYBE TELK^ATH WILL HELP YQTJ FIND OUT * THIS 
VERY SPECIAL PROGRAM INCLUDED A SHORT AUDIO HISTORY OF 
PARAPSYCHOLOGY, A GRAPHIC 5 DEMONSTRATION 1 OF COUR^F TKF ESP 
TEST, PLOS MAHY MORE NEK AND EXCITING FEATttRFS I ••SPECIAL PRICE 



cnb2^ S/ ™?; 'S TO r -SKIP SOFTWARE LTD., P.O. BOK 20, WOKING, 
SURELY, GU2 1 3011. 
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SPRITES FOR THE DRAGON 

+ UP TO 128 NON DESTRUCTIVE SPRITES 

+ SIZE SINGLE PIXEL TO 1600 PIXELS 

* COLLISION DETECTION 

* AUTOMATIC ANIMATION 

* AUTOMATIC MAZE RUNNING MODE 

+ AUTOMATIC JOYSTICK/KEYBOARD CONTROL 

* ENHANCED SOUND FACILITIES 

+ TEXT IN ALL MODES, TRUE LOWER CASE ASCII 

* REDERNABLE CHARACTER SET 

* MIXED TEXT AND GRAPHICS IN ALL MODES 

* AUTO REPEAT KEYBOARD 

* DOZENS OF POWERFUL NEW COMMANDS 

* SIX FREE DEMONSTRATION PROGRAMS 

* COMPREHENSIVE MANUAL 

Sprite magic comes on cassette in a double size audio box 
complete with manual for E1 7.25 all inclusive. 



WHAT THE MAGAZINES SAiO ■ 
"Excellent" and ' Superb" — PCW. March 1984. 

"Quite simply the best Dragon utility on the market today" — 
DRAGON WORLD. April 1984. 

"Fantastic ... if you've got a Dragon what on earth are you doing 
without Sprite Magic? ,: — PCN, M$y 1964. 

"This is a very professional program and can certainly be 

recommended" — DRAGON USER, June 1984. 
"Go out and buy % it's worth ©very penny" — PCG, June 1984. 

Please phone your Access Visa number or send cheque or PO to: 

KNIGHT SOFTWARE 



Available from 
selected branches 
of Boots 



(Merlin Microsystems) 
93a High Street 
Eston, Cleveland 
Tel: (0642) 454883 



Distributed by 

Websters 
SoUware Ltd 



MONEYBOX 

PERSONAL ACCOUNTS PROGRAM 
for DRAGON 32/64 

MONEYBOX is a powerful and versatile new program for 
personal accounts. It can analyse your income and 
expenditure, control your bank account, credit card, 
building society account etc. forecast your bank balance, 
estimate your taxable income, and much more. 
CASSETTE VERSION features large capacity, user- 
defined periods, password protection, automatic date- 
sorting, user-defined account names, multiple reports to 
screen or printer, friendly operation and comprehensive 

instructions. 

CASSETTE VERSION price £9.99 
(incl. VAT, p&p 

STOP PRESS: NEW DRAGONOOS DISK VERSION 

(Please check availability before sending cash) 
Prints 42 by 24 characters on Hi-Res screen, with true 
lower-case, C-sign etc. Beautiful clean characters, suit- 
able for family TV! 

All the features of the cassette version PLUS: 

* Fast, easy direct access filing 

* Files can be as big as the disk 

* More accounts — up to 80 

* Monthly Budgeting facility 

+ Option to have VAT analysis, for business use. 

All for only £14.99 
(incl. VAT, p&p) 

Cheques PO&Futther details/Dealer enquiries to: 

HARRIS MICRO SOFTWARE 

49 Alexandra Road, HaunslQw, Middlesex TW3 4HP 
Tel; (01) 570 8335 



S.P. ELECTRONICS 

MCP40 4-Colour Plotter Printer £125.00 

NEC 8023 £228.00 

CP80 Dot Matrix Printer inc Cables £230.00 

PRINTER CABLE (Centronics}.... £12.9€ 

CANON PRINTER 160CPS £350.00 

OS9 AND ASSOCIATED SOFTWARE 

Large selection oi new Salamander and Microdeal software 
SA£ for free i/sl 



Alt prices include- VA J. carnage extra 

S.P. ELECTRONICS. 4fl Limby Road. Hucknall Notts 
(Nottingham 640377) 

Complete repair service 




YOU'RE NEVER TOO YOUNG {OR TOO OLD) 
TO LEARN WITH 

"TEACH ME" 

E very-day mathematics for the Tandy 16 32 and irve Dragon 32. If you 
IMnk you know your maths here's a challenge for junior lo senior to dad (or 
mum). A combination of over 6 million ryes. 3 m. I lion) mathematical 
questions lor you lo answer against the dock. If answer too high or low. 
you U know, ir lime too long, so long, no score. 
Price inclusive of pp only £5. 45 
TRAD&DiSTRtBUTOR ENQUIRIES RING 061-634 9620 
A C SOFTWARE 434 CORN EXCHANGE BUILDING 
HANGING DITCH, MANCHESTER M4 3EV 

CALLING ALL PROGRAMMERS 

WANTED 

Original top-quaNty 'software lor the Tandy colour + Dragon 32. You 
provide Ihe software, we provide skill, patience, hard work + li nance to 
turn your program into your income. Send tape and instructions in 

confidence to: 

A C, SOFTWARE, 434 CORN EXCHANGE BUILDING. 
HANGING DITCH, MANCHESTER M4 3E¥ 




DRAGON 32 AND 64 



DRAGON 32 MODEM PACKAGE 



Includes Modem. RS232. Cable and Software 
Compile at C1 49 + E5 p & p 
Can sign you inlo Prestel and any olher 300 Baud bulletin electronic mail 

system 



DRAGON 64 TERMINAL SIMULATOR CARTRIDGE 

Gives a 51 chajacler screen with true upper and lower case, operates al 

300 Baud 
£69 + 7Sp P £ P 

LARGE SAF FOR FURTHER DETAILS TO' C0TSW0LD COMPUTERS 



DRAGON APPOINTED SERVICE AND REPAIR CENTRE 



* Dragon OS9 software suppliers. Easy link telex agents 
6 MIDDLE ROW, CHIPPING NORTON, OXON 
Telephone (0606) 41232 



AS SUPPLIED TO AND SOLD BY DRAGON DA TA LTD, 

Computer Case made from heavy-duty brown vinyl. Uned with red foam- 
backed nylon, double stitched throughout £12.95 Inc. 

Quality tailored dust cover in black nylon with red dragon logo ... £3.50 Inc, 
Cassette recorder carrying case. Holds recorders up to 11" x 8" x 3", 
heavy-duty vinyl, fully lined, double stitcned throughout Efl.95 Inc. 



Trade and overseas 
enquiries welcome 
Full refund il not delighted 
Send cheques or P/O to 



KM 




IB SPIRC LAKF. ntSHOPS MYMPTON. SOUTH MOLTON. DEVON, EX36 4NY 
TelaprKJfle: Bishops Nymplon 1076-57) 633 

A QUALITY BRITISH HANDMADE PRODUCT dlS 

.k-riiul Oosign art Rv sole rriiinufaclLHCs ul t»n? Jcmrt iicxbcMed rnrigc al ccmpi^iM ■.-.irtying r^v-. 
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GERRAROS 



ADVENTJRK 

TRAIL 



A BUMPER month for Dragon adventur- 
ers, who can at last feel they're coming in 
out of the cold with the arrival not only of 
the first of the Mysterious Adventures 
series, The Golden Baton, but also the 
first Scott Adams adventure seen on our 
machine, The Incredible Hulk. The in- 
credible graphics are missing on this nne. 
though The Golden Baton comes rn ver- 
sions tor the Dragon 32 and 64 on the one 
tape, the 64 having graphics that can be 
toggled on and off by pressing the Enter 
key. 

This is a useful feature that applies to 
versions of this series for other machines: 
the graphics are adequate rather than 
stunning, and personally I prefer to play 
the text-only versions once I've had a quick 
look at the pictures. Not that the text in 
these helps conjure up vivid scenes in the 
way that some adventures do. They tend 
to be matter-of-fact, the opening descrip- 
tion being, 'I'm in a dense spooky forest. I 
can see: Old Cloak — Rotting Leaves. 
Exits: north, south. 

One thing we can be manKful for is that 
someone has decided to redefine the 
character set into small, neat text with 
lower-case, which is very pleasing on the 
eye, I wish all Dragon adventures were 
done like this, though unfortunately it does 
nothing to improve the machine's 
keyboard response and you still have your 
typical commands like "EXM BARRL" and 
"GT CNDLE"' if you're too nimble with the 
typing digits, 

What this series doesn't go in for is Ved 
herrings, so you can be sure that every 
object you find will have a purpose . 
eventually. Something you do need to 
remember is the difference between the 
two commands "EXAMINE" and 
4 SEARCH". Examine suggests a visual 
check of an object, whereas a more 
thorough Search might reveal something 
hidden beneath or inside. 

The initial locations are all in and around 
the forest, one path being blocked by a 
savage wolf. Finding the means to deal 
with this isn t too difficult, though I haven't 
yet figured out what use a dead wolf is in 
the scheme of things. 

The adventure is in three stages, and 
once you've explored the outdoors there is 
a castle to try to enter, which leads to the 
Gorgon room (where a knowledge of 
Greek mythology might come in useful) 
and then finally on to the search for the 
Golden Baton itself which is via one of the 
earlier forest locations. 
The Baton is to restore peace on your 




Ian as. if you are interested, and the adven- 
ture itself is tricky and intriguing, if lacking 
something in atmosphere. There are no 
silly "Sudden Death" routines, you always 
seem to be given fair warning if something 
nasty is about to happen, so you can 
retreat and think again, and I'd certainly 
recommend this to the Dragon adventure 
addict. 

It's an expensive month for recom- 
mendations, as your first chance to sample 
a Scott Adams title shouldn't be missed 
either, It's a pity his own series of adven- 
tures isn't yet available , . . though con- 
sidering the problems I'm having with The 
Incredible Hulk maybe that's just as well at 
the moment. The opening scene doesn't 
leave much room for manoeuvre, being a 
very stark: "( m Bruce Banner, tied hand 
and foot to a chair . . . What shall I do? r " 
Obviously you need to turn into the Hulk, 
and a read through the accompanying 
leaflet suggests how this might be 
achieved, in fact at the end you're given 
coded clues if you're really stuck in that 
first scene, though I can assure you there's 
at least one other command that will help 
you escape 





The adventure is Irttered with signs Co 
read, and one of these informs you that the 
purpose of the adventure is simply to 
collect as many gems as you can and 
return them to a certain place . . . which 
you discover by reading yet another sign. 
To get there, though, you have to get out of 
the dome where you have been impris- 
oned. As Bruce Banner you will be killed 
by rocks in the tunnel leading out. so again 
you have to find a means of fuming into the 
Hulk. 

An example of the Scott Adams style of 



humour comes in a field where, if you wait 
around too long, alien army ants emerge 
from holes to attack your eyes and kill you, 
even as the Hulk. Next time round you try 
to be smart and enter "CLOSE EYES' : . 
oniy to find that they attack your nose 
instead. 

Scott Adams' technique is not to go in 
for the type of adventure with two hundred 
locations and more, but to restrict the 
numbers of places and concentrate in- 
stead on the deviousness of the tasks to 
be solved. Once out of the dome you are in 
a field, and whichever way you move from 
here takes you to a fuzzy area. North of 
here is a small underground room which 
contains both a gem and an egg. If you try 
to take the gem then the egg explodes and 
kills you, as the earlier technique of turning 
into the Hulk doesn't work here, so you're 
puny Bruce Banner instead. 

If you hang around trying to figure out 
tactics the room eventually fills with poison 
gas and you die . . or rather, in the Scott 
Adams tradition, you are transported to 
Limbo and can start again with the game 
state as it was. If you warn to start from 
scratch you must ''QUIT", and naturally 
there's a "SAVE" facility. 

Another sample of the problems you'll 
get is in the very first location where, once 
you've escaped, various items are re- 
vealed !o you including a large iron ring set 
in the floor. It won't budge if you try to 
move it, and again you're Bruce Banner, 
with no apparent means of turning back 
into the Hulk in this location once you've 
escaped from the chair. You can become 
the Hulk in the next location, but return to 
this room and you "re Banner again ... it's 
all to do with these strange gasses, you 
understand, 

The adventure has a vocabulary of 
some 120 words, and like The Golden 
Baton the commands are in the usual 
two-word form, both adventures accepting 
abbreviations of the fprst four letters of a 
word. 

Both adventures are well-packaged and 
documented, and I'm sure you'll get your 
money s worth from both The Golden 
Baton Is available from Channel 8 at 51 
Fishergate, Preston, Lanes PR1 SBH 
(price £9 95), and The fncredible Hulk 
from Adventure International, 119 John 
Bright Street. Birmingham (£7.95). ■ 



ith Mike Gerrard will be looking at 
ires tor the Dragon ff you have an 
adventure you want reviewed or you need 
advice or have some to offer write to Mfke 
Gerard's Adventure Trail at 
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DRAGON 3? BBC MODEL B ATARJ 4O0/8OD TRSflOC C 32K ELECTRON 

747 FLIGHT SIMULA TOR 



Superbly realise in«rumenlati<jn and pilctf s 
in lifelike 5»mula1inn which includes 
ernenjencies- &uch ^iiyiny Tiros and sys- 
tems fflilu^JS This program uses h>igh resell - 
Uoc graphics 1o 1he lull to fircvUnce 1fte must 
realistic Flighl-deck display yiH seen on a 
home ■rompylei Ther^ are £1 real dials and 
2!i o1h«r indicators (see diagram}. Your con- 
trols operale throttle, ailerons ^levators. 
Maps, slate, spoilers. Us urging gear, 'everse 
thrust, brakes, etc. You see the runway in tfye 
perspective. Uses joysticks and mclurJas Op- 
tions 1o start wilh take -on Or random landing 
approach. "A real Si^ulalion. noi just anothsr 
game" r Vovf Computer. April 19 B3). 
Cassette ffl 9t | pip and VAT included}; 

DACC Ltd {Dept. DU) 

±3WHvarl>ey Road. Hindlpy. 
Greats Manchester WN2 3BN. 
COwspaith within as hours) 




mm* 



+ + + SPECIAL OFFER #** 
High Quality PVC dust cover 'or 
your Dragon, worth £2.95, yours 
absolutely FREE when ordering 
747 flight simulator. 



FOR THE DRAGON 32 

ACE HIGH (MK 2) 

Machine gun warfare 
in the sky 

Your macnin* - Tna SptOir&. eight 
machine gur>s. 16 one-s«ond bursts* 
YOuMargel — slew moving Hemkel 
bomipers escorted by tarmidablp 
Messerschmitt lighters. £6.35 




Programme EM Frencais-FF85 



TIME ATTACK 



The Tudor Induslnal Compie* requires a fXkH tor out day and mghrf Time C-ruissr 
The Pilot should be alert 10 (he dangers r>1 a viotenl past. The Time Police and Tune 

Torpedoes, with the task of ssetong and deslroyinj me Twrvp Police Computer 
Fas1 graph* scenes, Adventure - basset, re-usable. Botft g&me-s use al) 32K £7.95 

TUDOR WILLIAMS 
15 Summerhtll Road, Bilston, W. Midlands WV14 8RD 



Vs 



COMPUTER WARE p^, 

* Family lun 1r> up to lour playars. 

* SngW. colourful graphics. 

* Fulty automatic scaring throughout each 
game, including double leNtf, triple word, 
etc. 

* Facility For erasing wrong spelling and also Tor 
e=tChar>ging letters. 

Vouri for |usi C5.M including postage. 
Also on orfer Darts £5.50, Pontoon £3.50. 
Connec! 4, £2.50; Noughts & Crosses. E2.M; The 

Puzzler. £3.50: 
Educational : Mantal arhmetic. £2.50; Quadratic 

Equations \0 CS€ Maths) ES.50 
{All prices irwfueive of postage. Cheques. O payable to ' COMPUT Eft WARE") 
For details ol our complete range of sort ware send 8JLE. to; 

'COMPUTERWARE' 

P.O. Box 316, Stoke-on-Trent, ST6 6UX 
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er> SELL WOOD DRIVE 

BARNET. HERTFORDSHIRE, ENS 2RH 
Tetephorw: 01-440 7633 



DitiTipe'S rww catefpflw to* a«r 2S0 Sottwsn Tides rjn Tape. CartnOge and frs* Aftttie 
Games M&veiitvre €<HMtionitt awtf Games Utilities 
TO-M MIX 
Buzzard By i 
FtSP £9 9f> 
OUR PRIC£ £S35 



Ml CRD DEAL 

Crash 

Mo*occo Grand Prm 
Pfciigon 

NFW PR00AAM& 

* CiShna-i 

* DHn>on Seed 

* Drrwnlnnrj 

* Fui> 

* TirrieBar*dH 
HSP Cfl 00 

flyfl PttfCi [6 95 



SALAMANDER 

RerJ Megnies 
RSP 

OUR PRICE C6.$$ 

^HArtOS 

Petligrtrws Diary 
Operation Satr^s 
RSPC7 95 
GUBPRfCF£f.S5 



CABLE SOFTWftFlF 

QuazimodO 
Super Ekiwl 
Zak-swi 
RSP £6 95 
QUX WtCE £5.95 



ft&F SOFTWARE 

Chutkie Egrj 

RSP 40 

OUX PRICE ££M 



PEAKS O FT 

Tim Love's Cnctut 
rsp tags 
OUR PR)C£ C7,£5 



HEWS0H COHSUJ.TANTS 

3D tuna Attack 
3D Seiddarj Al1.i.-> 
^0 Space Wur^ 
RSP-E7 95 
OUR PRICE £S.S5 



Order troiri the above sEnding Cheque Of Poslal 
Catalogue i-ec or charge 

QiMTtpi THE ONLY SOFTWARE. L0VPANY 



DEEM. Hunchback Hungry Hor<kce 
RSP IB % Horace Okies Sh ng 

OUR niBE £5.30 RSP C5 95 

0VR PftlCE £4 35 

Drder m«Je JHyatlle to DataTape anfli wu II send «r 
For cHaHogue only send SAE 

70 MAKE V0UR DRAfiD'N CHIPS FRY NOT CRV 



MIDDLESEX DRAGON CENTRE 

ORAGON32COMPurEH £1M.W 64 EfW TOR ASSEMBLER DEBUG E49 9S 

0RAG0N 64 COMPUTER 6J C COMPILER - Mamal £79 95 

DRAGON DISK DRIVE EZ70.0B M PASCAL - Manual t?fl 55 

DRAGON JOYSTICKS fpairj . £16.95 64 DYfoACALC ■ Manual £59 95 
64 OSSOPEKfl-lhG SVSTEM C59,« W STYLOGFAPFf WORD PROCESSOR • 

64 fJS9 PROGRAMMERS MAMtJAL £19.95 Spellcheck ma.lmerMetC CIS 95 

H RECORD MANAGEMENT SYST. fra CASH & VAT ... FJ9 95 

STOCK RfCOflOlNS C49.96 

Plus!? Games, Educational and Business Software. Du$t Covers. Moni- 
tors, Floppy Di$cs, Cassettes, Paper. Spare Leads, Monitor Slands and 
everylhirtg for the Dragon owner. 

*Open 6 days per week + Re liable worldwtde mail order service 
★Approved Dragon dealers, service and repair centre 

SCREEDS niCROCOmPUTERS 

6 Main Avenue, Moor Park, Northwood. Middlesex 
Teh Northwood 20664 

Access * Barciavcard * Amex * Diners Ctub * Instant Credit 



MICRO COMPUTER 
AUCTIONS 

Regular monthly auctions for all micro hardware and 
software 

Send now for entry form or next catalogue, to: 

MICRO COMPUTER AUCTIONS (DU) 
Northlngton House 
59 Grays Inn Road 
London WC1X8TL 
Tel: 01-242 0012(24 hours) 



Si if rware 

3 TAPES FOR £8.95 

Clearance sale of old mail order slocK 
Choose any 3 of the following games for fS 95' 
ALIENS + TRIPLET 
CLOWNS SIHIUS 
STAR WORD wizftRD 
SMASH h GALLEONS, 
AH prices inclusive, mail order only, cheques or postal orders to- 

WIZARD SOFTWARE, DEPT SO P.O. BOX 23, 
DUNFERMLINE, FIFE KY11 5RW 

Send large sae (Tin x 5tn) tor full program catalogue 



MASTERSTROKE II 

fiK of finest machiiie-eude w hich udds over JO new hasic 
commands to your Dragon ,12/64 including: 

■ New Hi-ri's mudes in M\ M ^,U mr < ■ Scroll in any 
direction ■ Mi\ text/graphics ■ Draw, move lines, h«xi;s. 
triangles etc. ■ 10 s b4 character function- kivs 

■ Killrems ■ advanced trace and list commands 

■ merge programs . . . 
MASTERSTROKE II makes ii possible for heghiners and 
experts to program spectacular displays efficiently without 
Jiavinj; to use m/c. Price includes full instructions and free 
demonstration «jime: "I l> per- break". 



PikaDee Software 
35 Parker St, , Preston 
Lanes PR2 2 AH 
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Answers 



If you've got a technical question write to Brian Cactge. 
Please do not send a SAE as Brian cannot guarantee to 
a nswer i ndividual inquiries. 

Down in 
the dumps 

LAST MONTH I purchased a Mic- 
roline BO printer for my Dragon. 
Is it possible to "dump" an entire 
screen full of either text or 
graphics (hi-res or low-res] 
straight onto paper? 

Also, I wish to buy a colour 
monitor for my Dragon. Could 
you advise me of any possible 
suppliers and prices? 

David Maren 
Tarn worth 
Staffs 




THE PROBLEM hare is that to my 
knowledge the Microline 80 
printer is not capable of produc- 
ing high resolution graphics and 
sn a screen dump is not possi- 
ble. 

Caveman Computers can 
supply a screen dump for the 
Seikosha GP100A and DMP 1DQ 
for £7.45 Itom Windy Nook, 
Gateshead, Tyne and Wear. 
Cheaper are source code tapes 
at £5.99 for dumps to the above 
printers and the Epson from 
Compu sense, Box 169, Palmers 
Green, London. 

Direct Electronic Displays can 
provide a JLC 14 inch colour 
monitor with necessary leads for 
the Dragon for £207 including 
post and packing. This monitor 
also handles the Dragon' s sound 
output. It is available from Unit 
7, 551a High Hoad, London N17 
or telephone them on 01-808 
8947. 



Sweet 
dreams 

I HAVE a Dream cassette, but the 
Dream program won't save my 
assembler programs on lo tape. 
My Dixon TR30 cassette recorder 
has given me no difficulty prior to 
this. Can you tell me what the 
problem is? 

Dorothy L&wtner 
Bardsey 
Leeds 

THE pro hi em with the Dream 
assembler program is that it 
resets Ihe cassette header lone 
length to only A bytes. This can 
cause problems with some cas- 
sette recorders, especially those 
with automatic Jevel control. The 
solution is quite simple, but it 
does result in programs taking 
longer to save and load. 

Assuming Dream has been 
loaded at its usual position start- 



ing al 20001, before EXECingthe 
program type the following: 
POKE 29788, 215 : POKE 29789, 
145 

This should prevent any furth- 
er problems with I/O errors using 
Dream. 

ioyless 
Joysticks 

WHEN I have my joystick con- 
nected to my computer the keys 
will not work. Should this hap- 
pen, and if so could you tell me 
what ro do about it because this is 
the second Dragon that I have 
had. 

Gordon Matkin 
Derby 

THIS PROBLEM is almost cer- 
tainly due to your joysticks and 
not your Dragon. The most likely 
fault is thai ihe fire button is 
short circuiting, preventing the 
keyboard from being scanned 
properly. Try using some differ- 
ent joysticks, or your joyslick on 
a different Dragon, 



Break key 
disabled 

COULD you please telf my why, 
after typing in the poke numbers 
for disabling the break key. I am 
still able to break into my pro- 
grams when it comes to an input 
command? 

I have checked the poke num- 
ber and found no errors. Surely, 
these poke numbers are not very 
good il when my programs come 
to an input command J am unable 
to press break, Couid you please 
tell me how to disable the break 
key when it comes to an input 
command. 

Jurgen Mrtched 
W Yorkshire 



THE method which is widely 
used to disable the break key 
does not lake into account input 
lines. The main advantage nf 
this method is that it is short and 
easy to enter. 

A better method of disabling 
the break key which does take 
rnlQ account commands like IN- 
PUT AS is the program listed 
here. This program has the dis- 
advantage of being somewhat 
longer, but it does the job and 
can he used with the LIST dis- 
able routine published previous- 
ly (Dragon User, June 1943} if 
required. 

5 DISABLE BREAK KEY 
(INC INPUT LINES) 

ID CLEAR2Q0. 32550 

20 FOR1 = 0 TO 55 READAS: 
POKE 32551 + J,VAL( L &H" + 
A3):NEXT 

30 DATA BEJF^CBF.OMB, 
SEJF.H^OUB.flfi^E.B?, 
01 f fiA I B7,0l t gA P 33,OD 1 6F, 
27,01,39,32,62,34,14,60. 
80,09,BD.80,06 r Z7,F8,81,03, 
27,F4,7E 1 B5,42,9F f DF.35,10 

30^34,10^^,39 

40 EXEC 32551 



High-res 
savings 

I AM able to save low resolution 
pictures as a block on tape but I 
have tried to save high resolution 
pictures and have had no luck. 
Please could you tell me if it is 
possible to save high resolution 
graphics as a block on tape and if 
so how. 

M Backshail 
Bucks 

IT IS possible to save high 
resolution graphics to tape, in a 
similar manner to saving low res 
screens. However, you need to 
check how moch memory the 
mode you are in uses. For exam- 
ple, Pmodes 3 and 4 use 6K of 



memory, whilst Pmodes 1 and 2 
use 3K, To save a screen start- 
inn at graphics page one in 
either mode 3 or 4 type; 
CSAVEM 'PIC", 1536, 7679, 
33649 

and for modes 1 or 2 type: 
CSAVE M PIC", 1538, 4607, 
33649 

To reload the screens later 
use CLOADM "PIC", 



Accessing 
m/c routines 

COULD you please let me know I 
it is possible to access any of the 
machine code routines in ROM or 
in Dos to record or read files 
to/from disk, from a machine 
code program. These files contain 
only hexa-ccde in the RAM. 

Andre Portier 
Paiis 

THE routines you need are 
stored in the DragonDos R0M r 
The following locations need to 
he sel up before calling the 
routines, 1 

235 = Disk track (0 — 39J 
237 = Disk sector (1—1*) 
239/39 - Address of data la be 
saved, or address to 
which data is loaded. 
Then call the following 
routines; 

JSfl 49409 to save a sector to 
disk 

JSR 49412 to load a seclor from 
rtisfe. 

Take 
that! 

I AM attempting to write a 
'Joust" type program using 
Basic. Could you please eapfain 
how I can produce a "brake" type 
sound effect which would not 
affect the program running. 

M Treavor 
Berfieet 
Essex 

USING Basic il is not possible to 
mix sound and moving graphics 
at the same time, A "Brake" or 
"Skid" type of sound can be 
made from Basic using the Play 
command with a very high tem- 
po. The fallowing will give Hie 
desired effect: 

PLAY "OS;V31;L255;T200;AAAA 
A A A A A; T50 A A A A ;T25; AAA ;T5 ; A 
A" 

If yon split this up into several 
Play commands and move Ihe 
graphics between each you can 
gel the effect of moving graphics 
and sound at the same time. 
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Classified 

DUST COVERS 



* DRAGON 32 & 64 * 

mads-lo-measure in quality natural vinyl 
win cu1-outs for terminals and l«<ds. 
Ju&l servl C2.95 I no stamp required! to 

ALLEN ENTERPRISES 
Freepost Luton LU2 SBR 

Trade enqu\ne$ welcome 



6809 CPU CARD 4K EPROM. .\ ■ •■ 

T6 programmable I/O lines. Compo- 
nents filled lo drive 4 digit 7 segment 
display Easily programmed lo perform 
many useM operations, fully tested. 
£49.95 r £1 50 p&p or sae tot fyli 
details. G N. Electronics, 396 Tarn- 
worth Road. Long Eaton, Notts. 

DRAGON USEH INDEXES by issue, 
including Keyword index. 20p per 
issue: minimum £1. 21 Wycombe 
Lane. Wooourn Green. Bucks HP 10 
3r-0 



OUTPUT PORT 

Simply plugs imo printer port and js 
easy to use from BASIC or MC. 
Features Opor- Col lector outputs 
to drive relays, led a elc Supplied 
with detailed informalion. 
£14.95 Inc. to: 
NCJ Electronics 
13 Binfieldl Square 
Ella Street 
Hull HU5 3AP 



SPREADSHEET PROGRAM with adv- 
anced features, copy, print, save etc 
Only £5. Chris Jolly. 12 Dilhome Close. 
Grove Park, London SE12. 

COLOUR LISTINGS. Black. Blue, 
Green. Red. El. 95 slate colour re- 
quired. Send tape. A. Thompson. Glen- 
dean. Station Approach. Healhtield. 
Easi Su^ex TN21 DAB. 

CHALLENGING RACER game with 
speech, 1CK>% machine code. €4 50 
including p&p. David Brown. 5 Grass- 
croft Road, Marsh, Hudderstield 

WANTED OS9 PROGRAMS, Dynaeal. 
R.MS cash and VAT. Telephone Liss 
(0730) 692294 



COMPUTER CUHHESPUNDEhCE COUNTS 
fPNTEHWAriONALl 

A KJrrp.fte COurae ;n BASIC prr>arjrn<ning 
written specifically tor tne DFWG0N 
computer 

Ftr/tews irv.Tf '.{.' Computer Corr. Courses 
hnl 1. C.iLTCfiway. WRSI llsley. Nr. New- 
bury. Berts T(l. |(16352& P 336 



"PEEKS AND POKES" lo stop prog- 
rams 1 mm being listed, saved, elc Also 
your own exclusive routines Irom Dra- 
gon OS. Plus lots of olher routines for 
just £1.75 Cheques to: M. Wilson, 12 
Mull Way. Countesthorpe. Leicester 
LE3 3RZ. 



PRINT MUSIC 



Using Dtt-flcn 32 Tjrttfr CGP11S Printer 
Ideal 1or copying crcheslral pans. Srans- 

posmg and trther music writing. 
A Sfcnou-s- and comqrehensivtf p*ag- 
ram wnh full inslruetioms; includes 
all common musical Signs and no?es plus 
lithng. phrasing, fnpression marks etc 
giving a fitjal and le^h** finish. 
Send ES to A. DANIEL. £ MRNFlElD 
ROAD RIVER HEAD. SEVENQAKS KENT 
TN13 SAY 
for Cassette arid Manual 



LEARN WITH 
YOUR DRAGON 

3 educational programmes 
for ] I to 13 your nlds 
All Hi- res Graphics 

BODMAS 
OUR NUMBER SYSTEM 
BEGINNING ALGEBRA 

Send cheque or PO for £5.95 

R. J. Brciokrr 
18 hiiipri 1 ** Rd.. GrHU'wiicl 



DftflGON SOFTWARE LIBRARY. 

Life membership only £$. Two weeks 
hire El. 25. Stamp tor details 10: DSL, 
30 Waterside View, Leysdown. Sheer- 
ness ME 12 4PW. 



SALE OF BANKRUPT STOCK 50% 
OFF r Over 1,000 games on crier 
famous names such as: Salamander. 
Abacus. Lolhlorren. Morrison Micros. 
P PS . Premier. PeafcsoH. Plus many 
Peripherals We also have many olher 
assorted ilems for sale rncluding Dra- 
gon Literature — alt at naif price. Offers 
from trade welcome. For a complete 
price list and lurfner details, send an 
SAE to: Breheny Advertising. 1 The 
Channel, Un>on Slreet, Ashbourne, 
Derbyshire DEG 1FB. 

DRAGON 32, the Human Eye, 100% 
hi-res. £5 95. Andrew Heem, 64 Hill- 
side Road. SaJtash, Cornwall. 

MICRODEAL TELEWRITER word 
processor cassette manual. Mint. £2B 
Telephone: 02$© 683605. 



The only figures 
that count 



The circulation of this 
magazine is certified 

independently to 
professional standards 
administered by the Audit 
Bureau of Circulations 
January- June 1 984 

35,379 



ABC 



The Hal/mark of Audited Circulation 



RS232 INTERFACE based on 6551 
(as used in Oregon 641. lully tested, lits 
in cartridge pod ol Dragon £38.50 < 
£1,50 p&p. G. N Electronics. 396 
Tamwonn Roaa. Long Eaton. Notts 

DRAGON HITEXT. Place text On the 
hires screen wrth this machine lan- 
guage ulrlrty. Fealures full upper, lower 
case, reverse field and double height 
characlers 448 definable charade rs. 
51 x 24, 32 x 24 displays, 16 CLS 
colours, 6 display modes, £4 95. Ore 
invaders., machine code version ol Ihe 
arcade classic. £2.95 io: H. Thompson, 
7 Bnndiey Way, Southail. Middlesex 
UB1 3JN. Telephone: 01-571 3610 
{evenings]. 



BASlCODE skilled and friendly 
machine code programmers on (he 
Dragon wanted to join our learn of 
advisers helping BASlCODE users by 
telephone. Working Irom home even- 
ings and weekends. September- 
December £5 per hour For further 
details writs to BASlCODE, Helpline. 
PO Bok 7. London W3 6XJ. 



DRAGON DISCOUNT SOFTWARE, 

lelewrifer £35, Bufzard Bad £930 
Touchstone, Mr Dig. Cuber, Beam 
Rider all £6.75. including p&p. sae for 
lists to JSCS, 32 Marcus Way. Mount. 
Huddersfield, Wesl Yorkshire HD3 
3YA. 



DRAWCASTER 

SCOPE-DRAW 
FORECASTING SYSTEM 

For serious, Pools invtts1t>r&. Uses current 
form. Rales ertry learn on the coupon 
and Homes-* n an the?? elusive Draws-. 
Australian or British CE-SQ 
(both versions E9-S0 r 

Acepak Software 

3 BrcoM Road. Form by 
Merstroikte L37 2JL 



BK N ON- VOLATILE RAM CARD hold 
contents of ram tor weeks with your 
dragon switched off. Fils in cartridge 
port. £34.95 \ £1.50 p&p. G N 
Electronics, 396 Tamworth Road, Long 
Eaton, Notts. 

□ RAGONDQS CARTRIDGE, £30 

case with power supply etc. £45. Park- 
Stone 722599. 

HOMEWORK MONITOR, for younger 
Dragon owner who targets homework. 
Insert own timetable, full inslruclions, 
Cassette copy. £2 50 p&p. Eagle-Soft, 
22 Church Lane, Methley. LS26 9HL. 

SWAP OR HIRE We have mosl Irtles 
lor the Dragon 32 Why buy new every 
time? Send large sae to: Dragon User. 
Personal Software Users' Association. 
19 lammerton Terrace. Dundee DD4 
7BR. 

CHRISTMAS OFFER. Sooperfrooter 
fjackpoi cassette). PMadeS only £2 99 
cash, Vandervorst, Wancourstraal 16, 
B-S410 Wenduine. Belgrum. Free eit- 
tras included' " 

DRAGON LISTINGS. Programs lisled 
£1 inclusive, send sae with lape for 
gualiry lishngs Mr A. L Warren. & 
Brooklyn Road, Soulh Norwood, Lon- 
don SE25, Telephone 01-656 4660 

AUTO RUN HI-RES title page Creator. 
Pac-Man p<us Hole-Hassle, iwo pure 
m<c joysticlt-breakers! Oniy £2. D. 
Bridge. Lilac Paddocks. Cuiford, Bury 
St Edmunds. Suflolk IP26 6DY. 

BIKER MOTORBIKE VIDEO GAME in 

colour graphics and hsgh speed on 
casseHe for £3 Irom F Mc Waller. 16 
Melville Terrace. Shrhng 



DRAGON 32/64 INTERFACE 

A nEw, law-cost etfucatHHiar. miiHi fjunKtse 
interlace system r&r data acqui^w and 
process control. 

DasfgnBd anit developed lo 1 l»>gn pronssMm- 
al standard tor use -a I IwrfiB, in schools 
colleges mivursihes Etr 
Wumflraus applicalions arounrJ Ihe bb'.nv. in 
iHe- dassfljgm and laboratory, learn at»m 
1hE mystenes 0l niiCrDpriicESSDr cpntrpl 
data acquisiriDM arid gEneral intflriacinfl lecri- 
mquBS-. 

Wany Igchhes available, lull instruclions 
■nciuded m manual, along witti ftasic and 
M ccldE rrfutines for use anrJ fiumcrdus 
application notes. 

Available mail order only 

Pries £39,95 
I pi js Hp p&p - VAT I 
ur kr more details conlad 

ELECTRO ANALYTICAL 
TECHNOLOGY 

a Access Ftaed. 
West D*rby. Uverpcwl Ll 2 4VN 



PRINTER FOR DRAGON, converts a 
ZXB1 and ZX primer lo give Dragon 
lislings. Interface, lead, and ZX soft- 
ware, £29: Sutcliffe Electronics, 15 
West Street. Hothdeld. Ashford. Kem. 
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GROSVENOR SOFTWARE 
PRE AM PREflMBUG - ALLDREAM 

The most highly-atclaiMBd and widely-u5sd 
Dragon machnE code development syslerr: 
Pneviousri' sotl Dragon Data, now avaiiawe 
only by mai order Iron us Ihu authors 
DREAM Edilor fiysEmbler fapa [1(1.35 

DREAM bug v -or DisassetriblB* tar- use 
gnly wr|h OREAM 

AU.DHEAM i U HE AM ■ DREAMING; 

Tapi FIJI .95 CartriigE. £24.95 
DSftDREAM Dragrsn PDS disk WRHfl of 
ALLDREAM S^pporte liies on disk and 
dirtiti disk 10 rnflfflOry assembly Dish £24 .95 

G4BMK RADIO SOFTWARE 
flTTY Tran&ce^ Decode itemaEKinai 
jqenoes 0#taly IrDin z radio No apeca inlet- 
laoe required Taps f2 Cart £22 

MQFtSE Trgnsceiwe irnertace avaiiaWe 

Tme £10,75 Cart EH 75 MOPSE r L TOP 

a .50 

AVTOR Now available A supe^n lull-leatiifE- 
system ar Iranian ihe cos) or aiRmanves 
Tape E3fl Carl E*9 RftCCivu Only £?4 

AfJdWflTTVCW CartEM 
Suppnrtng TimEr PTT bnard avaiiabe 
BASiCOCE Receive raider E3 K 

■SflirJ kJfiJf iSA£ rex Ay,V rfcum's 
22 GiflSvftndr Road, Sflaford. E . Suases 
(0323) 443376 





Wb are an expanding 
software company 
S0eCia<iSJng in 

DRAGON GAMES 

If you hav? a finished pro^rgm Of an 
original irjfta to k«*c the DRAGON Pred- 
up. man send it Id us without oOligatinn 
Far immediate evalualion We guarantee 
to reply wiihin 14 days, and roy royaMn 
Of cash paymanla will be -egohated 4dr 
accepled submiasions;. 

IMPSOFT 

MS Hal ham Hill 
London SW12 9 CM 



MOVE YT. Have your nvcode programs 
with offsets. Remove them with move -it 
100% m code, £6 K Hur>ler, 7 
BaNaden. Rossendgie. Lancashire. 
SUPERDRAW. excellent graphic ulil- 
ity, only E5. songs 1 & 2, superb music 
for £5. Send Older to: Matthew Startin, 
"Harvesters", Middleiown, Sam- 
bourne. Warwickshire 
DRAGON SPECIALS. The Trial of 
Arnold Blackwood, a totally new 
advenlme for enthusiasm f5.50 he: 
Dragon 55 — a Jul! feature tape 
screen, te*i data storage syslem. 55 
screens, last and friendly. £5 inc. The 
Meddler — load your program into a 
"buffer" — enables easy amendments 
elc. Full Features, incredible value, £5 
inc. Only available from Nemesis, 10 
Carlow Road. Ringsiead. Kettering, 
Northants NN14 4DW 



MIC RODE AL CASSETTE GAMES. All 

in stock, £6.50. Cwlhbert Goes Dig- 
ging, £6. Send order with SAE to: GCL 
Professional Services Limited. 69 Bod- 
denshill Road. Slockpod SM 2DG 

LOAD- IT. Transrer your m code prog- 
rams to ultra drive or disc. Loads 
program into memory and grues saving 
and offset addresses 100 per cent 
relocatable. £6. K. Hunter. 7 Balladen. 
Possendale, Lancashire. 

DRAGON 32. 64 SOFTWARE, telewri- 
ter OS9 disks, games cartridges cas- 
settes, must go. Leeds 860887. 

DRAGON 32 OWNERS. Cecil Plays 
21 (not just another card game) the 
card mad gambling dragon, he loves 
winning out hales losing and will tell 
yOv so (hi-res, personality program). 
Also: Rotjlelte and Craps. Two superb 
hi-res games on one cassette, no luck 
at the table then try the wheel. Each 
cassette only £4.95 or buy two for £6. 
Cheques- POs lo Snip Software Ltd. 
PO Box 20, Woking. Surrey GU21 
3QIN. 
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POPULAR, 

0 

%EEKLY< 

* CLASSIFIEDS ★ 

* Popular Computing Weekly wa s voted m agazi ne 
of the year by the CTA. 

* It is Britain's only weekly home computer 
magazine with a published Audit Bureau of 
Circulation sales figure. 

+ It has aclassified section that is now required 
reading for everyone with an interest in small 
micros, or who wants to buy or sell : SOFTWARE 
★ UTILITIES + ACCESSORIES * SERVICES * 
HARDWARE + HIRING * CLUBS * 
RECRUITMENT* 

* £5 per SCC semi -display, 
20p per word lineage. 

* 6 day copy date. 

CALL DIANE DAVIS ON 01 -437 4343 FOR 

AN IMMEDIATE QUOTE. 

Popular Computing Weekly. Sunshine. 
12/13 Utile Newport Street, London WC2R 3LD 




r 
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Here's my classified ad 

{Please write your copy In capital letters 
on the lines below.) 





ED.4Q 


E0.6Q 


eo.ao 


£1 DO 


£1.20 




£1 60 


Ei.eo 


L 2 DC. 


£2 20 


12 4C 


f? fir 


£2. BO 


£3.00 


£3 £0 


£3.40 


£3.60 




£4.00 


Please continue on a separate sneef of paper 



I make this words, at £0p per word ^SO I enclose E 

MB m O 1 n n iti ri ri ■ rg m iri rd liliilHAI4IIH*ltl«l htkiriTi n ■■ n in iti i 

■f^C^df ■ + >1F + l + l>ili*4l + iKHi + l + ll + h + lli^b + l + ifa + l + lbII + l + ihHl + l + il#i + i + i4ik + lFl-l4rihii»bi- a «i4il 



Telephone 



1 

L 



Please cut out and send this form to; Classified Department, Dra- 
gon User, 12-13 Little Newport Street,. London WC2R 3LD 
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Competition Corner 



Answers to Competition Corner, 
Dragon User, 12/13 Little Newport 
Street, London WC2R 3LD 




THE MAY competition brought in some 
very interesting entries for the "Prime- 
search" problem. Readers were invited to 
compile a six-by-six grid of digits which 
was to contain as many different primes as 
possible. The primes could be read up or 
down, from the left or right or diagonally — 
with the only restriction being that the four 
digits 1,9,3 and 4, already in place on the 
grid, were to be left in position. 

This last point was a condition that some 
entrants failed to realise and, of course, 
these entries had to be disqualified. Other 
replies also had to be eliminated for 
inaccurately listing the number of primes 
present — either by duplicating the same 
primes or including non -primes on the lists. 
In two cases, this was particularly unfor- 
tunate, as both entries would have been 
potential winners, having scored higher 
targets than the eventual prizewinner. 

Prime search 

This "prime-search" competition was 
unusual in that there was no absolutely 
correct answer — just the highest possible 
SGore obtainable to decide the winner. 

In compiling the problem, the highest 
score that I managed was 87, and so I 
reckoned that a score of one hundred or 
over would be pretty good going. The 
highest score received had achieved an 
amazing 150 primes, with the runner-up 
cfose on his heels with 146, although, as 
has been slated, both of these entries had 
to be eliminated. This was a difficult 
decision, but it was decided that in fairness 
to entrants who had submitted accurate 
answers, these entries should be dis- 
allowed. To quote from W S Gilbert: 
Virtue is triumphant only in theatrical per- 
formances." 

Nevertheless, a score of 150 certainly 
deserves recording so, if anyone would 
like to try to improve on this record, here is 
the grid in question: 

3 3 7 1 9 9 

7 16 3 8 9 

9 19 4 2 1 

3 9 1 8 7 3 

4 3 9 7 4 9 
9 3 3 7 3 1 

Don't forget that the terms of the ques- 
tion require that the four digits 1 , 9, 8 and 4 
be placed in the centre four positions of the 
top- left to bottom- right diagonal 

The theory of constructing a prime- 
search grid is particularly involved. The 
natural tendency of avoiding all even digits 



Searching 
for squares 

Complete Gordon Lees grid to win £200 of 
Salamander s software 



and fives is in itself restricting, as only a 
small portion of the primes are made up 
solely from these digits. So, the judicious 
introduction of a few even digits would 
seem to be a better move than their 
complete avoidance, but exactly which, 
and how many, makes for a difficult, if near 
impossible analysis. 

This months competition also involves 
completing a grid, although this time, the 
object is to produce as many different 
squares as possible. 



The numbers can read in any direction 
— up, down, left to right, right to left, or 
diagonally, but only in a straight fine. For 
example, the sequence 9Q?25 would con- 
tain the squares 9,225 and 25 in one 
direction, and the square 2209 in reverse. 
Remember that the four digits already on 
the grid must be left in place Note that in 
listing your squares, any square can only 
be- counted once, even though it may 
appear fn the grid several times. 

To enter the competition, copy your 
completed grid on to a sheet of paper and 
then list clearly all the squares that you 
have found, You must show how you 
arrived at the answer with the use of a 
Basic program. At the top of the page state 
the total number that you are claiming. The 
winner will be the entrant with the highest 
score. 



SALAMANDER is offering readers a 
chance to win its entire range of software 
for the Dragon. 

Popular titles include the somewhat 
bizarre Crick lewood Incident, the best- 
selling Dan Diamond trilogy. Red Meanies, 
turtle graphics and a data retrieval system. 




TO WIN the software you must show both 
the answer to the competition and how to 
solve it with the use of a 8asic program 
developed on your Dragon. Please do not 
send in a cassette containing the answer 
As a tie-breaker complete the following 
sentence in 15 words or less: l -\ want 
Salamander's range of software for my 
Dragon because ..." 

Your entry must arrive at Dragon User 
by the last working day of October. The 
winner and the solution to the quiz will be 
published in our January issue. Entries will 
not be acknowledged and we cannot enter 
into correspondence on the result. You 
may only enter the competition once. 




THE WINNER of July's competition and 
recipient of a HR-5 thermal transfer printer 
from Brother is Mrs Katharine Mayer of 
Roath in Cardiff. 

Kafherine correctly gave the IS states 
that were on the professor's list. 
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St* George now has two choices! 

Red or green will slay the Dragon 

▲ Nylon encased-Steel shafted joystick with bail and socket joint. 
A Fast sprung return to centre. 

A Graphite wiper linear potentiometers. 

▲ 12 Months Guarantee. 

A 7 day Money back Guarantee. 

Complete control at your fingertips 

The smooth control of the Volt mace delta sprung return joystick h now availabfe 
to Dragon owners, Each joystick has been individually tested before it leave 
our factory, following extensive robot testing to prove the design (we 
tested It more than a million times). Th is means that not on ly wi 1 1 your 
joystick be strong, tough and reliable, 
bu[ it ensures long life, accurate 
control and with the choice of 
red or green 
fire buttons 1 
gives instant 
recognition 
between the 
left and right 
Joysticks, 

If you are 

not com.pletety 
satisfied with the 
delta 3d, return i 
to us within seven 
days for a full refund 






mo 





Made in England 



DELTA 3d JOYSTICK £10.00 
TWO DELTA 3d JOYSTICKS £19.50 
PLEASE STATE COLOURS REQUIRED 

Prices include VAT and P&P, 




Dragon dealers come 
out of your caverns! 

More stockists 
required in some areas. 



VOLTMACE LTD 
PARK DRIVE 
BALDOCK 
HERTS 

SG7 6ED 

Tel: (0462) 894410 



Oilers we I com eat che factor/— Monday to Friday. 



m 



Can you save penguin 
Willy from the ferocious mutant 
sea lions? Stun them by knocking them against 
the walls, or crush them to a horrifying death with 

* sliding ice blocks. High speed 
arcade action game. Fulf 
colour graphics. Music, 
One joystick required. 

CASSETTE £3 
DISK £9.95 
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/War/ Order Safes from 
Microdeal Mail Order 41 Truro Rd, 
St, Austell Cornwall PL25 5JE 



Credit Card Sales 



Phone 0726 3456 




m 

Dealers Contact 
MICRODEAL DISTRIBUTION 
0728-3450 
Or WEBSTER 1 SOFTWARE 

JVaV?^ 04 * 5 62222 



Selected Microdeal Titles available from cort ipyter d ealers n a lion wide or liom larger branches ol 




